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In Future Numbers... 


Among the articles planned for publication in the 
near future are: 


Ultrasonics: A Physical Tool for Biological Research 
By Nelson H. Newton, Battelle Memorial Institute, 


Columbus, Ohio. 


Will Physics Disappear From Our High Schools 
By W. C. Kelly, Department of Physics, University 
of Pittsburgh, Pittsburgh, Pennsylvania. 


Fluoridation for Health 
By Mary Lou Duggan, Marygrove College, Detroit, 
Michigan. 


Water — Managed or Mismanaged ? 
By James B. Lackey, Professor of Sanitary Sci- 
ence, College of Engineering, University of Flor- 
ida, Gainesville, Florida. 


The Outlook for Insecticide-Resistant House Flies 
By Ralph B. March, Robert L. Metcalf and Law- 
rence L. Lewallen, Department of Entomology, 
University of California Citrus Station, Riverside, 
California. 
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The Future Scientists of America Foundation 
By John H. Woodburn, Assistant Executive Secre- 
tary, National Science Teachers Association, Wash- 


ington, D.C. 


New Horizons for Polystyrene Foams 
By James H. Taylor, The Koppers Company, Pitts- 
burgh, Pennsylvania. 


Antibiotics in Agriculture 
By H. F. Winter, Agricultural Experiment Sta- 
tion, Wooster, Ohio. 
An American Alchemist 
By P. Schuyler Miller, Editorial Staff, Fisher 
Scientific Company, Pittsburgh, Pennsylvania 
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Fresh Water from the Sea 


@ By Everett D. Howe, M.S... (University of California) 
ASSOCIATE DEAN, COLLEGE OF ENGINEERING, UNIVERSITY OF CALIFORNIA, BERKELEY, CALIFORNIA 


This scholarly paper considers the problem of 
demineralizing sea water. It is a condensation 
of a summary entitled “Utilization of Sea Water” 
that was prepared for publication by UNESCO. 


Methods of obtaining fresh water from the sea 
have long been sought. Successful but costly 
chemical methods have been devised for small- 
scale use, as in cases of shipwreck. Electrolytic 
demineralization, freezing, and a number of meth- 
ods of distillation have been tried with varying 
degrees of success. Solar energy and waste heat 
from various sources have been used in an effort 
to reduce the expenditure of fuel. But no method 
has yet been found that will provide economically 
a water supply for a whole arid region. 

Solar distillation is now being studied at the 
University of California. 


The use of sea water to support life in plants and 
animals has been of great interest for many years, 
particularly in arid or semi-arid seacoast regions and 
in connection with the operation of ocean-going ships 
and airplanes. Distillation has been commonly used 
on board ship in spite of high costs, since there seemed 
no cheaper way to obtain the water essential to the 
operation of ships. The problem of using sea water or 
other saline waters was faced much later on land than 
on sea, since people engaged in agriculture naturally 
avoided arid districts. However, the exploitation of 
mineral deposits in arid areas such as northern Chile, 
the development of oil in the Arabian deserts, the con- 
centration of populations in semi-arid regions such as 
Israel and Southern California, and the pollution of 
rivers, have stimulated attempts to demineralize saline 
waters. 

It is interesting to note a few of the attempts made 
to use saline water. A solar still for the distillation 
of well water containing 14 per cent salts was in- 
stalled in Chile, in 1872, to supply water for the mules 
used in connection with the nitrate fields. This still 
produced about 5000 gallons per day and was used for 
a number of years. It was abandoned only when a 
railroad was built to replace the mule transport system. 
In 1894, a study of the incidence of typhoid in the 
cities of the U.S.A. led to the conclusion that the 
pores of the filters then in use were so large as to 
constitute no barrier at all to the passage of the typhoid 
germs, and that city water supplies should be dis- 
tilled. Although the literature shows that a distiller 
was built to supply water to a naval station at Dry 
Tortugas in Florida, in 1900, there is no record that 
any city in the U.S.A. was supplied with distilled 
water in order to prevent disease. In 1917, at Stearns, 
Kentucky, the condensate from a coal mine power plant 
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became the water supply for the community, since the 
river water available had an objectionably high min- 
eral content. For at least 12 years the river water was 
fed to the boiler, the steam expanded in the engines 
and then used, as condensate, as the community water 
supply at the rate of about 40,000 gallons per day. 


The development of oil in Curacao (Netherlands 
West Indies) and in Kuwait (on the Persian gulf) led 
to such large increases in population that distillation 
of sea water was the only way in which sufficient water 
could be secured. A triple-effect distiller plant produc- 
ing 700,000 gallons per day was installed in Kuwait 
in 1949. Meanwhile a number of six-effect distiller 
units had been installed at Curacao bringing the pro- 
duction of water up to something over 1,500,000 gal- 
lons per day. So far as is evident from current periodi- 
cal literature, these two installations are the largest 
ones now operating. 

An extended drought in the southwest United States 
during the 1940’s resulted in the appropriation by the 
U.S. Congress in 1952 of $2,000,000 for the study, over 
a period of five years, of various methods of demineral- 
izing saline waters. The legislature of the State of 
California provided $30,000 in 1951, and $100,000 in 
1953, for studies of similar problems by the University 
of California. Both these programs are going forward 
as this article is being prepared. 

The composition of sea water has been expressed in 
different ways at various times. The earlier researchers 
expressed the composition in terms of the dry salts 
which would be left behind after complete evaporation 
of the water. More recent investigators prefer to re- 
gard sea water as a dilute solution and to express the 
composition in terms of the ionized components. There 
is a high degree of uniformity amongst the analyses 
of sea water samples taken from various points in all 
of the oceans, so that a “standard” sea water has been 
agreed upon. This standard sea water has a total 
mineral content of 35,000 ppm (parts per million), 
a pH value between 7.5 and 8.4, a density of 1.0243 at 
20°C. and the composition indicated in the following 
table. 


COMPOSITION OF AVERAGE SEA WATER 
COMPOSITION 


Grams Mols Gram Equivalent 
Ki'orram Liter Liter 
Cations 
Sodium Na 10.722 0.4662 0.4662 
Magnesium My 1 297 0.0533 0.1067 
Calcium Ca 0.417 0.0104 0.0209 
Potassium K 0.382 0.0008 0.0098 
Total Cations 12.818 0.5397 0.6036 
Anions 
Chloride Cl 19.337 0.5453 0.545% 
Sulfate SO, 2.705 0.0281 0.0564 
Bicarbonate HCO, 0.097 0.0016 0.0016 
Carbonate CO». 0.007 0.0001 0.0002 
Bromide Br 0.066 0.0008 0.0008 


Total Anions 22.212 0 5759 0.6043 
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The question may well be asked as to how much of 
each ion may be left in the water and still have it 
acceptable to plants and animals. The effect of the 
various combinations of ions was summarized, in 1885, 
as follows: 

“. . It is to common salt that sea water owes its 
baneful effects as a drink. It produces thirst, prob- 
ably by a styptic action on the salivary glands, 
and scurvy by its deleterious action on the blood 
when taken in excess. Further, since soda, in 
combination with a vegetable or organic acid such 
as citric or tartaric acid, is innocuous, Mr. Kay 
infers that chlorine is the evil element to be re- 
moved from sea water .. .” 

Recent investigators have come to the same gen- 
eral conclusions although the reasoning is expressed 
in more modern terms. The general idea is that the 
human body cannot absorb the minerals in sea water; 
so it involuntarily attempts to wash them out of the 
system. Since the only source of water in the body is 
the blood stream, the water for flushing must come 
from this source and dehydration of the body results. 
Extensive tests made during World War II showed that 
the total concentration of minerals could be safely as 
high as 1500 ppm, provided that sodium chloride is 
not more than 400 ppm, magnesium ion negligibly 
small, and sulfate ion not more than 250 ppm. 


Similarly, it is found that plants do not absorb 
large amounts of minerals so that there is a build-up 
of mineral concentration from the salts left behind by 
the water transpired by the plants as well as by that 
evaporated from the ground surface. Sodium chloride 
seems especially undesirable since it tends to cake the 
soil and thus reduce the amount of water that can be 
absorbed. Extensive data led to the conclusion that 
the mineral content of irrigation water must not be 
greater than 1000 to 1500 ppm or, the water must be 
just as good as drinking water. The reduction of the 
mineral content of sea water from 35,000 ppm to 1000 
or 1500 ppm means 
that, practically speak- 
ing, all of the salts 
must be removed from 
the water to be used. 

The characteristics of 
sea water make possible 
several different pro- 
cesses for reducing or 
removing the ionized 
constituents. A list of 
such processes would 
certainly include pre- 
cipitation of part of the 
minerals by the addi- 
tion of other chemicals, 
removal of part of cer- 
tain ions by electrolysis, 
removal of part of the 
pure water constitu- 
ent by phase change 
such as evaporation or 
solidification. All of the 
schemes which have 
been suggested may be 
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classified under one or more of the above processes. 
The various emergency devices used at sea illustrate 
these processes rather well. 

Seafaring people faced not only the problem of water 
while on board ship but also that of the water supply 
when disaster caused abandonment of the large ship 
with its mechanical equipment and forced dependence 
upon manually-operated life boats and rafts. The 
tendency in this type of service is to depend on the 
chemical purification of sea water in order to require 
the least possible physical effort on the part of the 
shipwrecked person. One of the early proposals was 
that of Kay who demonstrated, in 1885, that four 
grains of free citric acid plus 960 grains of citrate of 
silver would sufficiently demineralize one pint of sea 
water so that it was a satisfactory beverage. He pro- 
posed that bottles of a solution of these salts should 
be made up and stowed under the thwarts of the life 
boats on ocean-going vessels. Protection of the solution 
from deterioration by sunlight was to be provided by 
a coating of “india-rubber” over the bottle, which Kay 
also demonstrated. 

The many cases of persons afloat in small boats 
brought about by the aircraft and surface-ship casual- 
ties of World War II resulted in a surge of experi- 
mental work in this field. British and American in- 
vestigations explored a number of possibilities. One 
of these was the Visscher body still, in which sea water 
is distilled under a vacuum. The sea water is placed 
in a container next to the skin of the body and in- 
sulated by the clothing from the possibly cold atmos- 
pheric air. A manually operated vacuum pump draws 
the vapor into a simple condenser cooled by sea water. 
This device was regarded as unsatisfactory partly 
because of the great amount of physical effort required 
and because of the difficulty of maintaining the equip- 
ment during long periods of non-use. 

Another device tested was the Ambrust Cup, in which 


University of California Engineering Field Station, Richmond, California 
A—Large Still B—Water Supply and Discharge C—Weather Station and Small Still D—Anemometer 
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the moisture in the exhaled breath of the shipwrecked 
person was to be condensed in a wet felt-jacketed con- 
tainer. This equipment was also regarded as unsatis- 
factory since maintenance of the equipment during 
long periods of non-use was thought to be difficult. 
Although the Ambrust Cup uses humidity from the 
breath rather than from sea water, it demonstrates a 
principle to which reference will be made later. 

A third mechanical device tested was the solar still. 
While there were several designs, the unit described 
by Telkes demonstrates the nature of this equipment. 
A closed transparent plastic envelope is formed, roughly 
spherical on top and conical on the bottom. Just be- 
neath the spherical top is a horizontal black felt pad 
which is to be saturated with sea water when in use. 
The device is to be floated in the ocean, conical end 
downwards. Solar energy striking the felt absorber 
pad causes sea water to evaporate therefrom, and 
vapor so produced is condensed on the inside of the 
spherical top. The condensate drips down to the bottom 
of the cone and is collected there for later use. Al- 
though Telkes reports favorably on use tests of this 
equipment, Consolazio conducted tests at sea on life 
rafts and found similar equipment to be much too 
fragile for this rugged service. Another objection lay 
in the dependence upon clear weather. 

The solutions to the problem adopted by the military 
forces of both Great Britain and the United States of 
America were either canned fresh water or plastic 
bags in which pellets of silver zeolite were to be crushed 
in the sea water which filled the bag, and the precipi- 
tate filtered out at the entrance to the tube from which 
the individual could draw fresh water by sucking. Al- 
though the first formulas used required chemicals 
weighing nearly as much as the fresh water produced, 
the final formula yielded distillate some six times as 
heavy as the chemicals. 

The cost of refining sea water has a different sig- 
nificance in the situation where no other supply is avail- 
able, as on a desert island, than it does in semi-arid 
territory such as Southern California. In the first 
case, the cost must be minimized, of course, but if 
occupancy of the area is essential, the cost would be 
too high only if meeting it interfered substantially with 
the main function of the primary establishment. In 
the case of the semi-arid coastal area of a continent, 
the refining of sea water is an alternative to the im- 
portation of water from regions of surplus precipita- 
tion through more or less extensive reservoir and aque- 
duct systems, so that costs must be comparable to those 
for imported natural water. Thus, a particular process 
or plant for refining sea water might be regarded as 
completely satisfactory for supplying drinking water 
on a desert island, but would be totally unacceptable 
in a semi-arid region. The articles on costs which have 
been written in the United States in recent years were 
all prepared from the viewpoint of competition with 
imported waters. 

The costs of various types of water developments 
have been reviewed for several cases with the general 
conclusions that municipal installations utilizing na- 
tural waters have cost from $0.50 to $4.00 per gallon 
per day for capital outlay, and the production of water 
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from these plants requires the further expenditure for 
maintenance and operation of from $0.035 to $0.120 
per thousand gallons. 

The cost of water developments for irrigation pur- 
poses are much more difficult to assess since the large 
dams built for this purpose are in many cases partly 
financed from funds allocated to flood-control and navi- 
gation purposes. The best criterion would then be the 
price paid for water by farmers. Present rates in Cali- 
fornia, for example, vary from $1.00 per acre-foot to 
$20.00 per acre-foot, corresponding to $.003 and $.06 per 
thousand gallons respectively. Prices higher than these 
must be justified by an increased production of agri- 
cultural crops per acre. 


The multi-effect distillation method of sea water re- 
fining is the one most commonly used on board ship. 
It is also the only method which has been applied in 
large shore installations. The general scheme used in 
these plants is as follows: Steam is supplied from a 
boiler or other source for evaporating part of the sea 
water in the first effect evaporator. The vapor so pro- 
duced condenses in the second effect evaporator to fur- 
nish the heat for evaporating more sea water. This 
process is repeated in each effect, and the condensate 
from all except the first effect is collected from the 
condenser. It will be noted that the amount of heat 
passed on to the cooling water in the final condenser is 
decreased as the number of effects is increased. Thus, 
the greater the number of effects the greater the effi- 
ciency of heat utilization. However, the cost of the 
installation increases considerably with the number of 
effects so that most installations are designed to mini- 
mize the total cost. Practice varies considerably in this 
matter; American designers seem to prefer three effects, 
whereas British designers use as many as six effects. 
The yield of distillate is generally expressed as a 
ratio to the weight of steam used; for example, the 
triple-effect units for Kuwait are designed to yield 
2.53 pounds of distillate for each pound of steam. For 
other numbers of effects the yield varies from 0.9 for 
one effect to 4.2 for six effects. 


The costs of multi-effect distillation are of the order 
of $2.00 per thousand gallons (equivalent to $750 per 
acre-foot). This cost is so high as to be prohibitive 
except in places, such as tropical islands, where no 
other source of water exists and water must be avail- 
able. Since one of the main components of the cost is 
that of fuel, there have been several proposals to by- 
pass this part of the cost through the use of waste 
heat or condensate from power plants. 


Waste heat from Diesel engines is available at tem- 
peratures high enough to operate multi-effect distillers 
of standard design. This source is limited in extent, 
due to the limited use of Diesel power in areas where 
water is needed. Suggestions for the wider use of 
engine condensate, such as already cited at Stearns, 
Kentucky, have not been fruitful, since present-day 
high pressure boilers require distilled water as make- 
up. The other related suggestion is to use steam taken 
from the turbines after only part of the expansion has 
occurred. This would be used in multi-effect distillers 


(Continued on Page 69) 
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Microbes at Work 


e By Lueia Z. Lewis, Ph.D., (University of Pittsburgh) 


DEPARTMENT OF BIOLOGY, DUQUESNE UNIVERSITY, PITTSBURGH, PENNSYLVANIA 


This brief summary of some of the results 
achieved by micro-organisms, both good and bad, 
was presented before a group of high school sci- 
ence teachers at a Science and Mathematics Teach- 
ers’ Institute held recently at Duquesne University. 


Dr. Lewis shows the importance of microbes in 
the destruction of waste matter and in the fixing 
of atmospheric nitrogen, as well as their value in 
the fermentation, agriculture, dairy, leather and 
other industries. 


Here is good background information for teach- 
ers of general science and biology. 


For untold aeons, microbes have been working un- 
ceasingly to enrich our life on earth; yet very few 
people have an appreciation of the real service they 
perform. It is usually the harmful or disease produc- 
ing organisms that receive the notoriety, and the finan- 
cial backing of research. This is not surprising since 
thefts and murders among men are publicized more 
often than worthy deeds. 


Actually, the injurious organisms constitute only a 
small percentage in the vast microbial world. Conserva- 
tive estimates place the number of micro-organisms in 
the United States in the quintillions—of this about 
1 in 30,000 is disease producing, while the other 29,999 
are harmless and perform useful services. The friendly 
microbes are responsible for such diversified functions 
as producing our bread, the clothes we wear, soil 
fertility, explosives, foods, and many, many lesser 
duties that make our life possible. 


Just what are micro-organisms? Most lay people call 
them germs. Scientifically, they comprise all the small, 
single-celled plants and animals that are invisible to 
the unaided eye. We can see them only with a micro- 
scope, and some are even tinier than the resolving 
power of the most powerful instrument. To comprehend 
their infinitesimal size, we might visualize a_ single 
microbe as a flea on an elephant’s back. Sixty germs 
placed side by side would equal the breadth of a hair. 
They are the tiniest entities of life capable of repro- 
ducing themselves. 

As Hegner once observed: 

Big fleas have little fleas 

Upon their backs to bite ’em, 
And little fleas have lesser fleas 
And so, ad infinitum. 

It would be erroneous to minimize the importance of 
the disease-producing organisms. Their impact on civili- 
zation has been demonstrated many times over in the 
devastating pandemias which have wrought untold suf- 
ferings throughout history. In the last sixty years, 


however, scientists have succeeded in gradually pushing 
microbes into the background so far as the cause of 
death is concerned. Likewise, our aggressive preventive 
medicine program has eliminated many of the hazard- 
ous diseases of children and adults. 

Micro-organisms nevertheless are becoming more and 
more important—especially their use in modern war- 
fare. Biological warfare, our most recent “secret 
weapon,” is credited with more gruesome and destruc- 
tive forces than the atom bomb. It is not inconceivable 
that some day, micro-organisms could destroy civiliza- 
tion—in fact abolish every living object on earth. 

Let us discuss, however, a more optimistic aspect of 
microbes—the ninety-nine plus per cent that actually 
perform useful and necessary functions. Consider 
briefly, what the world would be like if all the dead 
animal and vegetable matter remained intact on the 
earth’s surface, century after century, building up in- 
superable heaps of debris without disintegrating. Plant 
or animal could not survive, no uncluttered space would 
be left. If it were not for friendly microbes, life would 
be unbearably foul. No fresh green countryside or 
sparkling brooks, no flowers or bright clean vegetables 
to enrich our lives—nothing but death and filth. 


Here is where the microbes execute their greatest 
service. Micro-organisms in the soil go to work immedi- 
ately on dead materials and reduce them to dust. Each 
microbe is equipped with a series of enzymes—just as 
you and I—to digest its food and decompose it to the 
simplest compounds. Putrefaction, or the process of de- 
cay, cleanses the environment as it supplies the required 
nutrients for new life. Microbes create this wonderful 
balance of life and death; yet little credit is given them. 


Consider the exact scope involved. Here at one time 
was a complex mass of compounds in the form of a 
body, a rose, or an oak tree. All that is left in the 
final analysis are water and a few simple gases that we 
can’t even see. Still more startling is the fact that 
these same compounds are taken up by new plants for 
their own vital life processes. The axiom “matter can 
be neither created nor destroyed” is perfectly exempli- 
fied. Technically, this process of putrefaction takes 
place in three separate stages known as the nitrogen, 
carbon, and sulfur cycles. 


Soil fertility is dependent on inconspicuous microbes. 
In the soil, there are bacteria that have the capacity of 
converting insoluble nitrogenous compounds to food 
materials readily accessible for plants. Another group, 
the “nitrogen-fixing” bacteria, can extract pure atmos- 
pheric nitrogen from the air and store it in the soil. 
Every farmer knows the value of crop rotation with 
one of the legumes. He plants alfalfa, soy bean, or 
clover every few years to increase the fertility of his 
fields. Why are the legumes used? The roots of these 


(Continued on Page 76) 


FORTY-FIVE 


=m 
— 


THE SCIENCE COUNSELOR 


The Laboratory Animal... tool for medical researeh 


By ¢. N. Wentworth Cumming 


PRESIDENT, CARWORTH FARMS, INC., NEW CITY, ROCKLAND COUNTY, NEW YORK 


increasingly, people are coming to understand 
better the need, and to approve wholeheartedly 
the use of animals in medical research. There are 
still some dissenters, most of them probably mis- 
informed, Science teachers are in a strategic 
position to present the matter to their classes and 
to the public in the right light. 

This out-of-the-ordinary article tells how ani- 
mals are bred for experimental purposes, the im- 
portance of controll.ng environmental conditions, 


and the hazards encountered by commercial 


bree ders. 


It is uncertain when man first used animals for the 
investigation of both animal and human diseases, al- 
though probably the first systematic experiments were 
carried out in the 19th Century. The great scientist 
Louis Pasteur reported on his work with animals when 
he demonstrated the germ theory of disease. He found 
that disease-producing organisms could be transmitted 
from animal to animal, from person to person, and 
even from animal to person. This great discovery 
opened up a new era in the investigation of infectious 
diseases and led to our present methods of controlling 
such human killers as diphtheria, smallpox, typhus and 
typhoid fever by the use of sera and vaccines. Early 
in this century, Paul Ehrlich and Robert Koch turned 
their attention to the use of drugs in the fight against 
disease; they were among the first scientists to use 
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animals for screening tests on the many chemical com- 
pounds produced in their laboratories. 

Ehrlich produced the first chemotherapeutic agent, 
a drug formulated by man and designed to attack a 
specific disease-producing organism. It was called 
trypan red and was designed as a remedy for African 
sleeping sickness. It was very effective in controlling 
the disease in mice infected with the trypanosome, but 
when he tried it on rats, guinea pigs, and dogs, the 
results were very disappointing. As he, himself, said, 
“The exceedingly great difficulties of these studies are 
evidenced by the fact that hundreds and thousands of 
substances have to be examined by animal experiments, 
before a few producing a therapeutic effect can be 
found ... From their effects on animals, hints may be 
found as to what to avoid, and in what directions 
therapeutics should advance.” 

At the same time, Koch was also working on sleep- 
ing sickness, using compounds derived from arsenic. 
His results were so encouraging that Ehrlich followed 
in his footsteps and tried other arsenicals. The 606th 
one prepared in his laboratory, although not effective 
against sleeping sickness, was effective against the 
spirochete of syphilis. Thus was born the first great 
“wonder drug,” which was to find clinical use until the 
advent of the sulfa drugs with their much greater 
effectiveness against disease. Curiously enough sulfanila- 
mide, the first of the sulfa drugs, was developed by an 
Austrian chemist, Peter Gelmo, in the same year that 
Ehrlich compounded 606, but it was not tried on ani- 
mals until 25 years later. It was only after Gerhard 
Domakg tested it in mice that its amazing 
power to fight infection was discovered. 
The era of the sulfa drugs, with all its 
benefits to mankind, might have started in 
1907 instead of 1932 if Gelmo had been 
working with a biologist. 


Early Genetic Studies 


The last 30 years have shown a tre- 
mendous increase in the experimental ap- 
proach to medicine. The results have been 
so encouraging that the layman has in- 
sisted on a continuance of the search for 
more and better cures of the diseases to 
which mankind is heir. As_ increasingly 
more animals came to be used for medical 
and veterinary research, it became evident 
that there were many factors that governed 
the successful use of animals. In 1901, Leo 
Loeb showed that tumors which originated 
in a strain of Japanese waltzing mice could 
be successfully transplanted in approxi- 
mately 100 per cent of the animals of that 
strain, but that the same tumor failed to 
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grow in other unrelated strains of mice. 
Later Tyzzer and other workers showed 
that different strains of mice were unlike 
in their capacity to produce breast tumors. 
It soon came to be recognized by the careful 
worker in infectious diseases that not all 
animals of the same species had the same 
reaction to various disease agents to which 
they were subjected. Hans Griineberg sum- 
marized the findings up to 1947 in his 
book “Animal Genetics and Medicine” as 
follows: 

“In many instances, unequivocal evi- 
dence has been obtained that great differ- 
ences in resistance are predominantly 
under genetic control . . . An important 
result of these investigations is the fact 
that resistance is highly specific. Strains 
of mice have been isolated which are 
highly resistant to pathogen A, but sus- 
ceptible to pathogen B; strains which are 
susceptible to A, but resistant to B; 
strains that are susceptible to both A & 
B or that are resistant to both pathogens. 
There is thus no ‘pan-resistance’ to in- 
fection.” 


Practical Application of Genetics 


Close inbreeding, such as brother-to-sister matings, 
is necessary in order to produce satisfactory animals 
for some studies. This is particularly true in the field 
of cancer research, when tumors have to be trans- 
planted, or in work involving spontaneous neoplasms of 
some particular organ. Although very close inbreeding 
produces small numbers of very uniform individuals, it 
also, by its very nature, gives rise to a number of sub- 
lines. It is impossible to perpetuate all of these sublines, 
but those that are kept sometimes develop very different 
characteristics from the parent stock. In stocks that 
have been closely inbred for many generations these 
different subline characteristics are due to mutations. 
They are sometimes very valuable assets. It is obvi- 
ously impossible to raise large numbers of animals by 
close inbreeding. Not only is it costly in terms of 
housing, feed and labor, but there is always the possi- 
bility that genetic mutations will change the charac- 
teristics of one particular line. Therefore, if large 
numbers of animals are required, as for example for 
the study of virus or of bacterial diseases, they are 
usually raised by some method employing random 
matings. 


There are many colonies of random bred stocks raised 
by commercial breeders; some of them might be called 
strains, although to the purist they would be consid- 
ered a heterogeneous population. The stocks that might 
be called strains have all been started by brother-to- 
sister matings from a limited number of parents picked 
from a closed colony. Several sublines have been brought 
down for 16 to 20 generations, and then one of these 
sublines has been picked for its uniform response to 
specific disease agents. This subline is then expanded 
by means of random mating. Theoretically, an un- 
broken line of brother-to-sister matings for 16 genera- 
tions should result in a homozygosity of 98 per cent; 
therefore, random mating of animals at this point 
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should not increase heterozygosity and it should spread 
throughout the population such mutant genes as may 
appear. This method of breeding results in more uni- 
form animals than is sometimes found when comparing 
two sublines of closely inbred strains. 

Close inbreeding has not been practiced to any great 
extent in all the species that are used as laboratory 
animals. Thus, although we find numerous inbred 
strains of mice, some inbred strains of rats and a few 
inbred strains of guinea pigs, there are practically no 
inbred strains of rabbits, dogs, cats or hamsters. The 
reason for this is that the mouse, the rat and the 
guinea pig are much more suitable genetically for close 
inbreeding. The fact that inbred strains are obtainable 
has been of great service to many branches of medical 
research where uniformity of genetic background is of 
importance. 


Significance of Environmental Conditions 


Environmental conditions must also be taken into 
consideration when measuring the response of an ani- 
mal. Conditions under which the animals destined for 
medical research are raised and kept should be as 
closely as possible in conformity with their require- 
ments. These conditions vary with the different spe- 
cies. For example, we know that mice should be housed 
in permanent buildings maintaining, insofar as is pos- 
sible, a uniform temperature of 70°-75°. On the other 
hand, rabbits do better in outside hutches regardless 
of the temperature. When conditions are adjusted to a 
point where they are deemed to be the best possible 
under the existing circumstances, they should be rigidly 
maintained at the same level for the sake of uniformity. 
There are, of course, many unavoidable changes that 
have to be made from time to time, such as changing 
the animal attendant for a particular room or section; 
or a change in the time schedule necessitated by day- 
light saving time and holidays in the work week. Even 
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the seasonal changing of the amount of light that 
reaches the animal has its effect on production. In 
order to minimize this effect and to keep conditions as 
uniform as possible, it is advisable to use artificial 
light on a time switch allowing 12 hours with light and 
12 hours without light. Often it is not realized that 
light affects the life of animals just as it does humans. 
For instance, rats are nocturnal animals; that is to 
say they sleep during the hours of daylight and are 
awake during the hours of darkness. Edmund J. 
Farris of the Wister Institute, in order to observe his 
colony of rats during their period of peak activity 
without disrupting the life of himself and his staff, 
simply changed the rats’ schedule by keeping the lights 
on all night and the colony room darkened during 
the day. 


Hazards Encountered in Commercial Breeding 


The hazards confronting the commercial breeder are 
numerous, but the disease problem is undoubtedly the 
greatest. Animals, like humans, have specific diseases 
to which they are subject as a population. As in con- 
gested and large populations of people there is greater 
likelihood of epidemics arising; so when large numbers 
of animals are housed in enclosed quarters the danger 
of epizootics is increased. Most animals harbor organ- 
isms which may become pathogenic for them under en- 
vironmental changes which lower the animals’ resist- 
ance. Infection may be brought in from the outside via 
food, water, bedding, or contact with persons who have 
handled sick animals. A breeding colony may be carried 
on for a long period, without any abnormal mortality, 
and suddenly be lost through disease from an unknown 
source. Animals which do not die under these condi- 
tions are usually rendered unfit for further production. 
If a number of breeders of the same strain can be ob- 
tained elsewhere, it will still take a year or more to 
restore production. Usually, at least a few animals of 
a strain can be salvaged from some source (as hap- 
pened in the case of the Jackson Memorial Laboratory 
fire in 1947), but in some instances the strain may be 
lost forever. Unfortunately, in spite of the most rigor- 
ous efforts to control diseases, there is no guaranteed 
method of avoiding them. 

Most commercial breeders limit their production to 
very few strains of a species. One of the reasons for 
this is the danger of mixing strains in which uni- 
formity for certain characteristics and responses have 
been built up for many animal generations. The sim- 
plest way of avoiding this danger is to house each 
strain in a different building where there is no possi- 
bility of contact between escaped mice of one strain 
with the caged mice of another strain. This involves a 
costly investment in housing, but it is the established 
procedure of the animal breeder of integrity who wishes 
to serve science and himself. 


Another problem, which can at times become a haz- 
ard, is the matter of personnel. There is a popular 
misconception that any one can be an animal attendant 
and that the training required is short and simple. 
Nothing could be further from the truth as anyone 
who has worked with animals can verify. Animals of 
all species are extremely sensitive to the way in which 
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they are handled and by whom. Even the interchanging 
of two good animal attendants can produce a noticeable 
change in the well-being of the animals. 


Having weathered these obstacles, the commercial 
breeder is still faced with the problem of marketing his 
production. In recent years the overall demand for 
research animals has been fairly high. Differences in 
strain requirements, however, have complicated mat- 
ters, so that the breeder may find himself unable to fill 
the demand for Strain A while at the same time he is 
killing off Strain B because there is little use for that 
strain at the time. Two months later, he may find 
himself in the reverse position. The same applies to 
the matter of sex. For example, a few years ago the 
demand for rats was concentrated on the female, where- 
as at the present writing it is the male which is popu- 
lar. Demand also varies with the seasons. Although 
most research animals reach their peak of production 
in the summer, it is then that the research worker 
takes his holidays. Since the shelf life (period of use- 
fulness for research) of the animal is short, this means 
that many animals have to be destroyed. Weight re- 
quirements also vary. At times these may be uniformly 
distributed so that all available age and weight groups 
can be marketed. At other times, the demand may be 
preponderantly for very young animals, leaving the 
rest to outgrow their limit of usefulness. Since re- 
search workers are not usually able to forecast their 
needs, such waste is unavoidable. These are the antici- 
pated hazards of commercial breeding to which are 
added such unforseeable complications as breakdowns 
or power failure in ventilating and heating systems, 
transportation difficulties, strikes and a number of 
others. 

Conclusion 


The conscientious breeder of laboratory animals 
should know as much as possible about the experi- 
mental procedures for which his animals are used. 
This will enable him to advise research workers on the 
matter of the best strain and species to be used for 
some contemplated project. He should also be willing 
and able to help the research worker with advice on 
the care and management of his animal colony, as the 
great majority of scientists know very little about ani- 
mal husbandry. 


The production of laboratory animals is a rewarding 
occupation in that it enables the animal breeder to play 
an important part in the evolution of medicine, which 
has made so many great contributions to the health and 
well-being of the human race. @ 


“Observations in many general education classes on 
a number of campuses provide the basis for stating 
that most teachers are unable to develop a good class 
discussion. In part this is due to lack of adeptness, 
in part to the time pressure occasioned by the ma- 
terial to be covered, and in part by the size of classes— 
for general education classes are larger than other 
classes.” —PAuL L. DRESSEL 

Michigan State College 
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The Teaching of Graphs 


e By Rev. Gordian Stremlau, O.S.B., M.S... (St. Louis University) 


ST. BEDE ACADEMY AND COLLEGE, PERU, 


How much can a high school freshman be ex- 
pected to learn about graphing? 


Here an enthusiastic teacher expresses his 
opinion in the matter, and explains the proced- 
ures by which he teaches students the graphical 
representation of a function, the relation between 
a graph and its function, and its use in solving 


problems. 


Felix Klein once said: “The function concept in its 
graphical form should be the soul of mathematical 
studies in the schools.” 

The graph can be a more understandable tool in 
the hands of the student than purely analytical meth- 
ods. Furthermore, the graphical representation of a 
function as a “visual aid” throws more light on the 
behavior of functions. 

The student can be trained to construct a graph by 
following a set procedure or the specific instructions 
of a teacher. He can imitate the teacher, but his under- 
standing of the relation between the graph and the 
function, its use and application will be practically 
nil. It is true that the better student can remember 
the definitions and the meanings of the terms and 
obtain an understanding by repeated experiences with 
the use of the graph, but the slower student seems com- 
pletely lost. 

In the case of the slower student, it seems that 
understanding is attained more easily and more clearly 
if he is first aware of the existence of a new entity in 
mathematics—new as far as he is concerned—or of a 
new relation between two things. After he possesses 
this awareness, it is simpler for him to accept the 
terminology and to understand it. 

The use or application of the graph has meaning for 
the student in proportion to his understanding of the 
graphical representation, and the understanding of 
this relation is achieved through the use and applica- 
tion of the graph. Consequently there seems to be a 
vicious circle in attaining the ultimate end. As a re- 
sult, there are probably as many ways of approaching 
the subject, or as many techniques and methods of 
teaching the graphical representation of a function, as 
there are teachers. This paper, therefore, is just 
another one of the many techniques used in the teach- 
ing of the graphical representation of a function and 
its application to problems. 

Techniques of teaching depend upon both the teacher 
and the student group. It should be made clear here 
that the techniques discussed in this paper were used 
with a more or less homogeneous group consisting of 
the lowest fourth of a freshman class of boys in high 
school. Over a period of four years the group varied 
in size from 25 to 35 students. Then, too, it must be 
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remembered that a technique used successfully by one 
teacher may not be as successful when used by another. 

Acting on the principle of first creating in the stu- 
dent’s mind an awareness of the existence of a mathe- 
matical entity, the subject of graphing is introduced, 
not by name, but simply by asking the student to give 
directions to some point in the room. For example, the 
teacher, standing at the door, asks the student to tell 
him how he might go from the door to a certain light 
fixture. With the guidance of the teacher it is easy 
to eliminate angular directions. Soon the student will 
give the location of points in three mutually perpen- 
dicular directions from any point. He easily arrives 
at the method of giving the location of many points 
with reference to one common point, giving the direc- 
tions in a certain order, as first, the North-South, then 
the East-West, and lastly the vertical. The location of 
points is now confined to one plane, the front wall with 
its blackboard. With one point as the starting point 
the student soon gives all directions along two per- 
pendiculars, the horizontal and the vertical. Many 
points are located and the teacher draws in the lines, 
and as more and more points are located, the form of 
a rectangular co-ordinate system evolves. The student 
is now ready to accept a ruled graph or a graph chart. 
Using this with signed numbers and a scale, the 
student locates points and gives the co-ordinates of 
points, always giving the horizontal distance first fol- 
lowed by the vertical. The scales can be changed and 
the two scales can even be unlike in order to make 
the student aware of their independence. By this time 
the student has the awareness, and even the under- 
standing, that this system of lines, called a graph, 
can at least be used to locate all points on a plane, 
if for nothing else. 

Now an effort is made to make him aware that there 
are certain points and only certain points that satisfy 
some set rule; for instance, those points whose vertical 
distance is always equal to the horizontal distance, 
the latter being treated as the independent distance. 
The location of a few of these points will form a 
straight line, and the student can be shown that all 
points that lie on the line drawn through these points 
will also satisfy the rule. The student can now give 
his own rule or relation. He will soon give such rules 
as the vertical distance is always equal to three more 
than twice the horizontal distance. All the rules de- 
rived by the student are written in full at first; and 
when abbreviations are used the student sees an alge- 
braic relation, such as V = 34+ 2H. There is no end 
to the variety of relations given by the student, or sug- 
gested by the teacher in order to make the student 
aware of certain concepts, even including parabolic 
functions such as the vertical distance is equal to the 
square of the horizontal distance. 

(Continued on Page 78) 
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Taste and Flavor 


eBy Willem Lasthuysen 


FLAVOR CHEMIST, DODGE & OLCOTT, INC., 


This article contains a wealth of information 
about tastes and odors and their perception. 
Much of it may be new to you. 

Can pain increase our enjoyment of food? Why 
does very cold ice cream have little flavor? How 
does color affect taste? How do onions taste if 
you pinch your nose while eating them? Can 
substances injected directly into the blood stream 
produce a taste sensation in the mouth? Can the 
ear have an effect on flavor perception? Why 
are cheap candies highly colored? What are the 
special flavors peculiar to America? 


Everything that passes our lips, whether it be food, 
beverage, tobacco, medicine or tooth paste may give us 
the sensation of a certain taste. The layman’s opinion 
is that he tastes these materials with his tongue. Ac- 
tually, the taste buds in the tongue are capable of de- 
livering only four taste sensations to the nervous system. 
These four basic tastes are: sour, bitter, sweet, and salty. 


In one of the D&O Flavor Laboratories, W. Lasthuysen examines a finished sample of a new beverage flavor for 
both flavor and appearance 
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Luckily, our sense of smell is closely allied to our 
sense of taste. The olfactory nerves, located in the 
nasal cavity just below the eyes, tell us the flavor of 
almost all the other substances in our foods, beverages, 
and a great many other products. The limited capa- 
bility of our tongue is most clearly demonstrated when 
our smelling nerves become paralyzed by a head cold; 
then something seems to be missing from even the 
tastiest food. 

If the nose is held by pinching, to limit the possibility 
of smelling, it is interesting to observe the immediate 
change in the taste of many foods. Raw onions, for 
example, then taste sweet only, and so does cinnamon. 
Apples will taste sweet and sour; a crushed piece of 
lemon peel has only a bitter taste. 

Because tasting and smelling are so closely related, 
throughout this paper the word “taste” will be used 
for the combined perceptions of all organs involved in 
the complicated mechanism that tells us the identity of 
foods and beverages, since it is not possible to limit 
the use of this word to the four basic tastes mentioned. 

Besides true tongue taste and odor perception, we 
know another sensation of taste, which we call bite, 
or burn, or coolness. 
If, again, the nose is 
held, white, black and 
red peppers will have 
very little true taste, 
but will be detected by 
their strong burn. 

Actually, we hurt 
ourselves a little, but 
it seems such pain adds 
to the enjoyment of our 
food. Cinnamon, whose 
main flavoring compo- 
nent is cinnamaldehyde, 
has a similar burning 
effect on the tongue. In 
pure form, cinnamalde- 
hyde causes considera- 
ble irritation to the 
skin, even to the skin 
of the hands. Oil of 
peppermint, which 
tastes weakly bitter, 
feels cool at first on 
the tongue, then all 
around the inside of the 
mouth. If some is swal- 
lowed, the cooling sen- 
sation is felt down into 
the chest. In these last 
instances, where smell- 
ing is blocked and no 
true taste interferes, 
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the flavor sensations noted are almost those of feeling. 

It is interesting to observe that the cooling action of 
the menthol in the peppermint oil and the burning sen- 
sations of cinnamon and peppers are felt more strongly 
when the mouth is open and the breath passes over 
the tongue. Obviously, ingredients like menthol and 
cinnamaldehyde sensitize the nerves registering the 
sensations of cold and hot, and the air passing over 
the tongue gives us the full sensation of cooling and 
burning. For example, a crystal of menthol may be 
held on the tongue. As long as the mouth is shut, there 
is no feeling of coolness, but when a little air is drawn 
in, this air seems to have come from the North Pole. 

A sensation of taste not yet quite understood by the 
writer of this paper is the taste of substances that 
have been injected into the blood stream. A few seconds 
after Vitamin B; (Thiamine) was injected into his 
blood stream, the peanut-like taste of this vitamin was 
clearly observed in the mouth, via the tongue com- 
municated to the olfactory nerves. This phenomenon 
has also been noticed by others who have studied flavor 
technology, but no explanation has been given. How- 
ever, if this observation be correct, a bad smell or 
taste in the mouth may not be due to direct vapors 
from the stomach but may well be due to faulty action 
of the kidneys or of some other organ affecting the 
bloodstream. The fact that, with a totally empty stom- 
ach, a bad taste in the mouth is possible, confirms this 
theory of a reverse action of the taste buds in the 
tongue. 

Other examples can be cited of the confusion between 
the senses of taste and 
smell. For instance, one 
cannot escape the suf- 
focating odor of sulfur 
dioxide simply by hold- 
ing the nose. The 
tongue registers the 
presence of this gas as 
clearly as the nose does. 


How We Actually 
Taste Our Food 


Little is known about 
the actual mechanism 
of tasting and smelling. 
It has been proven that 
the H+ ions of acids 
cause the taste sensa- 
tion of sour. Salts also 
ionize and cause the 
salty taste. There is no 
satisfactory explana- 
tion for the sweet taste 
of sugars. Molecules of 
sweetening agents 
other than sugars, such 
as glycerin, show simi- 
lar structures, but this 
does not explain the 
intensely sweet taste of 
saccharin, which is 550 
times as sweet as sugar. 
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Substances which are 4000 times as sweet as sugar are 
known, and were used in foods in Europe during the 
last war. 

An interesting sweetening agent now used in sugar- 
less beverages, is cyclamate calcium. This product does 
not have the unpleasant aftertaste of saccharin, pre- 
viously used in dietetic foods. 


The purity of these chemical sweeteners can be 
established by analysis, but from their molecular struc- 
tures no predictions could be made as to the strength 
or intensity of their sweet taste, since we do not know 
what causes the sensation of sweet taste. For this 
reason, evaluation is made empirically. 


A flavoring agent relatively new to us, the action 
of which is not understood either, is mono sodium gluta- 
mate. The Japanese have been using this product since 
1922, or maybe even longer. This mild-flavored sub- 
stance produces a certain sense of satisfaction within 
the mouth that may last for as long as an hour. 


It has been pointed out previously that the nose is 
keener than the tongue. While the threshold quantity 
of sodium chloride for a detectable salty taste is about 
1.5 mg., far smaller quantities of various substances 
can produce the sensation of smell. One five hundred- 
millionth part of a milligram (2 10-'!2 gram) in 50 ce. 
of air of any of several of the mercaptans is sufficient 
to stimulate the olfactory nerves. Vanillin, artificial 
musk, and other pleasant odors can be perceived in 
similar attenuation. Therefore, many flavoring com- 
ponents may be present in food or beverages in mere 
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traces, so small that even the best micro-analytical 
methods cannot detect them, but the nose will register 
these flavors distinctly. 

Most of these flavors and aromatic substances con- 
sist of volatile products, the so-called essential oils. The 
components of the essential oils are alcohols, aldehydes, 
ketones, lactones, and many other organic chemical 
products with a fairly low boiling point and a high 
vapor tension. The boiling point of the essential oils 
is further lowered by the formation of azeotropes 
with the saliva in the mouth thus raising the vapor 
tension further. Their vapors reach the olfactory nerves, 
which register the smell or, as we call it, the taste. 

This explains why a food or beverage may have a 
weak smell when we sniff at it, but a strong taste in 
the mouth. The temperature in the mouth causes quick 
evaporation of the flavor, and the chewing action 
liberates the flavor from the food. Tough meat is 
unpleasant to chew because the longer we chew the 
less flavor it contains. In fruits the flavor is stored 
in the fruit cells. By chewing the fruit these cells are 
crushed and the flavor comes out. 

Temperature is of great importance in this process. 
We all know that a cold soup or cold coffee does not 
have much flavor. Undercooled ice cream not only par- 
alyzes the taste buds in the tongue so that we do not get 
the right impression of sweet and sour, but it also low- 
ers the temperature in the mouth so far that evapora- 
tion of the volatile parts of the flavor is greatly limited. 

Wine connoisseurs recognize the importance of smell 
as part of taste, and the glasses designed for different 
types of wines are such that the nose shares generously 
in the tasting process. Some brandy glasses allow the 
entire nose to enter the glass while the beverage is 
sipped. Here, the olfactory nerve gets the flavor of the 
beverage from the inside as well as from the outside. 


Associated Factors in Taste 


The importance of color in affecting taste is well- 
known. The flavor of orange-colored candy will be recog- 
nized as orange by everyone. However, people will be 
in doubt about the flavor if they do not see the proper 
color. The writer once saw experts with well-trained 
tongues and noses give the opinion that a wine with a 
poor color also had a poor bouquet. They preferred the 
wine with the better color and the poorer flavor. But 
they reversed their opinion when the same wines were 
poured into dark glasses that did not show the color of 
the wine. Quite often, amazing opinions are given 
about the flavor or, even, simply about the identity of 
the taste, when would-be connoisseurs are given a so- 
called blind test. 

A good color suggests a good flavor. A tasty looking 
dish may bring water to the mouth even if we see the 
food through the window of a restaurant. Without get- 
ting a whiff of the smell, a boxer dog may start drooling 
at the mere sight of his food through a window. 

The poor flavor of cheap candy is usually compensated 
for by a lively color among manufacturers whose motto 
is: “Mundus vult decipi, ergo decipiator.” The world 
wants to be deceived, and in this case our senses of 
taste and sight cheat each other. 
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Though this may seem strange, the perception of a 
flavor may actually be extended to the ear. At the 
sound of the cork popping from the champagne bottle, 
an air of excitement and signs of enjoyment may be 
noticed at a party long before the alcohol has done its 
stimulating work or the beverage has been brought 
to the lips. 

The texture of a food is also of great importance. 
The Chinese writer Lin Yu-tang is of the opinion that 
texture is even more important than flavor. 


Natural and Synthetic Flavoring 


For the correct understanding of the mechanism of 
taste and smell, further explanation of the nature and 
characteristics of flavoring materials may be necessary. 

Undoubtedly the oldest of the natural flavors is the 
flavor gained by cooking, frying, broiling, and using 
other ways of preparing food. 

Other natural flavorings, known for a long time, 
consist of spices, herbs and seeds. 

Specifically, spices are defined as the roots, bark, 
stems, leaves, buds, seeds or fruits of aromatic plants 
which usually grow in the tropics. The word “spice” is 
used for all varieties of spices and herbs which are 
used to stimulate the taste buds as well as the olfactory 
nerve. One of the oldest aromatic spices is cinnamon, 
which was mentioned in a Chinese herbal dating back 
to 2700 B.C. Cinnamon is mentioned many times in 
the Bible, one of the most famous references being in 
Exodus, where Moses was commanded to make an an- 
nointing oil of sweet cinnamon and cassia. Later in 
history, cinnamon, cloves, and other spices were highly 
enough esteemed to justify a regular camel-borne traffic, 
with all its costs and hazards, over thousands of miles 
across Asia. 

The spices that make our food more appetizing come 
from many parts of the world. To mention only a few: 
black pepper berries, from the East Indies; ginger 
roots, from Africa, Asia and the West Indies; clove 
buds, from Madagascar; and cassia bark, from China. 

From aromatic plants grown mostly in the temperate 
zone of the globe are obtained: Herbs: usually the 
leaves of plants, like laurel leaves and dried parsley 
leaves; seeds: such as caraway seeds, dill seeds, mus- 
tard seeds and many others. 

Other natural flavors are extracts, separated by 
solvent extraction from non-aromatic ballast such as 
cellulose and starch. Coffee and tea are the best known 
flavoring extracts. Not all extracts are made with 
water as a solvent. For example, vanilla is extracted 
from the vanilla beans with ethyl alcohol. Other sol- 
vents may be used for the extraction of the aromatic 
principles of other parts of plants, such as roots, barks, 
and leaves. 

True fruit flavors are the concentrated extracts of 
such fruits as grapes, peaches, cherries, and various 
berries. Inert materials, such as pectin, cellulose, min- 
eral matter, and water are usually removed from the 
fruit juices. The concentrated extract contains the 
essential oils and such natural occurring substances as 
sugars, tartaric acid, malic acid and citric acid. 
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In some fruits the essential oils are found mostly in 
the skin of the fruit and may be removed by squeezing 
or steam distillation. An interesting test is to squeeze 
a lemon, or an orange peel near the flame of a candle. 
The oil escaping from the peel will burn in the flame. 

Natural fruit flavors made from concentrated fruit 
juices once were very expensive although of poor quality 
since most of the essential oils were lost, as the water 
was removed by evaporation. In recent years much 
improvement has been achieved by better and newer 
techniques. Interesting work has been done by the De- 
partment of Agriculture in Philadelphia. This made it 
possible to preserve the bouquet of the medium to a 
great extent. 

For technical and economical reasons the use of na- 
tural flavors is not always feasible, and useful syn- 
thetic flavoring materials are continually sought. 

The discovery of artificial flavoring materials goes 
back as far as 1759, when Lauraguais published a 
method for the preparation of ethyl acetate in the 
Memoirs of the Paris Academy. He reported the fruity 
smell of his product. The Swedish chemist, Scheele, 
also prepared ethyl acetate. He made it, in 1782, by 
distilling ethyl alcohol and acetic acid in the presence 
of a mineral acid. However, in the nineteenth century 
not more than twelve or fifteen esters were known that 
could be used in imitation flavor compositions. 

Inevitably, the flavors made with these raw materials 
were of poor quality. Little was known about the com- 
ponents of the natural flavors, and apparently no en- 
deavor was made to analyze the natural fruit flavors. 
In 1913, Kleber found amy] acetate in bananas. For 
many years amyl acetate has been used as the main 
flavoring ingredient in hard candy, since the hot sugar 
mass needed to make hard candy prohibits the use of 
the more delicate esters. 

In more recent years, a considerable amount of work 
has been done on the analysis of natural fruit flavors, 
but even the best micro-analytical methods have failed 
to detect all the components of these extremely com- 
plicated organic mixtures. Out of the starting ma- 
terial of thousands of pounds of fruit, only traces of 
certain flavoring materials can be separated, some of 
them too small for proper identification. 

Until recent years the flavor chemist has been essen- 
tially an artist who compounded synthetic flavors from 
aromatic chemicals, essential oils and natural products, 
guided by his trained sense of smell. Better flavors 
may result from the co-operation between the analytical 
laboratory, the organic chemist, and the flavor creator. 

As an example of the complexity of natural flavors, 
consider the constituents found in black raspberries: 
formic acid, acetic acid, benzoic acid, hydrocinnamic 
acid, acetone, acetaldehyde, diacetyl, benzaldehyde, 
isobutyraldehyde, menthone, catechol, ethyl alcohol, 
isomyl alcohol, benzyl alcohol, menthol, ethyl acetate, 
ethyl acrylate, ethyl salicylate, and butyl alcohol. 

However, a mixture of the proper quantities of the 
ingredients mentioned does not make good black rasp- 
berry flavor. While many complicated chemical opera- 
tions are necessary to produce the raw materials for 
these synthetic flavors of imperfect quality, Mother 


Nature makes a perfect flavor out of a little mud, and 
air and sunshine. We may assume that Nature uses 
catalysts to perform these miracles, but nothing definite 
is known about them. 


“Taste” in the United States 


Probably, there is no other place in the world where 
one finds a greater variety of flavors than in the 
United States. Immigrants from all over the world 
brought their own special ways of cooking and flavor- 
ing to this country. The sub-tropical as well as the 
moderate climate accounts for our great variety of 
fruits and vegetables. 

There are a few special American flavors not known 
or appreciated in other parts of the world; for instance, 
root beer and maple syrup and sugar. 

The history of root beer goes back to the Colonial 
days, when it was common practice in American homes 
to brew their own beverages. The raw materials, sassa- 
fras and wintergreen, were cheaply available. Tap- 
ping maple trees increased when the people in the 
North refused to eat the sugar from the southern parts 
of the country, because this sugar was produced by 
slave labor. 

Prohibition undoubtedly had a bad influence on the 
drinking habits of the American people because the 
only enjoyment one could derive from the poor liquor 
brewed in those days was intoxication. There is now, 
however, a very noticeable change. More and more, 
people learn to enjoy the flavor of good wine. In recent 
years very good wines have been made in California. 
New York State produces an excellent champagne. 

Do flavors have any nutritive value? Usually the 
value of flavor as a food is negligible, but flavors help 
us to enjoy and digest our food. The smell of good 
food not only stimulates the salivary glands but it also 
starts the secretion of stomach juices and thus sets the 
stage for the digestion of our food. Therefore, flavors 
have a definite and important influence on our 
metabolism. 

Many factors influence our perception of a flavor. 
The strongest of all is our individual liking for a 
certain food or our dislike of a particular flavor. Our 
personal appreciation may change. Things we did not 
like before may be very desirable to us now; and foods 
or beverages we do not like now, may be in our highest 
esteem in years to come. 

The hero of James Branch Cabell’s book, Jurgen, 
said, “At all events I am willing to taste any drink 
once.”” However, it may take longer than once to ac- 
quire a taste for a certain flavor. Our taste may be 
educated so that we learn to appreciate things we once 
did not like. 

But a discussion about matters of taste may be futile. 


“De gustibus non disputandum est.” @ 
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THE SCIENCE COUNSELOR 


Modern Trends in Teaching 
Mathematies in High School 


e By Brother Gervasian William, F.S.C. 
CENTRAL CATHOLIC HIGH SCHOOL, PITTSBURGH, PENNSYLVANIA 


There are encouraging signs of a new vigor 
in the mathematics departments of high schools. 
Old methods of instruction have been subjected to 
close scrutiny. Improvements have been effected. 
New arrangements of courses and new teaching 
methods have found favor. Further changes may 
be expected. 

This paper reviews the situation and discusses 


briefly the seven most significant trends observed 


To set the stage for the modern trends we shall have 
to go back to pre-war days. Just previous to World 
War II, mathematics was under fire from just about 
every side of the educational field. Its practicality was 
doubted, and the desirability of mastering it was ques- 
tioned. Mathematics courses, adjudged too difficult, 
were being pushed further back into the higher grades, 
while other courses were dropped completely from the 
curriculum. Solid geometry and trigonometry were 
quickly becoming spectres on the secondary school level, 
things of the remote and quickly-to-be-forgotten past. 
Applied or practical mathematics, so-called, was intro- 
duced to take up the slack. 

The outcome of this reformation, or better deforma- 
tion, soon became painfully apparent. With the coming 
of the war and the subsequent induction, screening, and 
testing of our draftees, the educational world, not to 
mention the entire country, was astounded at the re- 
sults. High-school graduates couldn't spell or punctu- 
ate. Young men, twenty and twenty-one years of age, 
were on the fifth- and sixth-grade level in mathematics, 
though they had high school diplomas. These were not 
isolated instances, occurring in poorly developed areas. 
This was general throughout the whole of our country. 


in recent years. 


Certainly it was time for critical self-analysis in the 
field of mathematics. Further impetus came from the 
expanded war effort and the consequent emphasis on 
things scientific and technical. Why were so few 
available with the required mathematical background 
to undergo training in the fields of electronics, radar, 
atomic warfare, and the like? 


No less a person than Admiral Nimitz, in a letter to 
a University of Michigan military affairs advisor, 
severely criticized the woeful lack of mathematical 
preparation of the Navy recruits. I quote these figures 
from his letter: of 4200 men presenting themselves in 
27 colleges throughout the country to prepare for a 
Navy commission only 40 per cent passed the arith- 
metical reasoning test. Only 23 per cent of the group 
had more than one and a half years of high school 
mathematics, and only 10 per cent had taken trigo- 
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nometry and hence were really qualified for the com- 
mission course. This was a sad commentary on our high 
schools in general, and on mathematics in particular. 

But because of its importance to the war effort, 
mathematics once again came into prominence in the 
educational field. Four years of mathematics, including 
trigonometry and solid geometry, were advised for 
students of average I.Q. who were interested in a 
scientific or technical field. The graduates of 1945, 46, 
"47 from our high schools did not suffer from the same 
lack as did their predecessors of a few years earlier. 

Because mathematics was once more in the limelight 
on the secondary school level, mathematics teachers 
were taking stock of themselves to see just where they 
may have been responsible for the pre-war educational 
recession, and to see what they could do to lend further 
support to the resurgence of mathematics. This critical, 
constructive self-analysis, which is still going on in our 
secondary schools, is responsible for much good both to 
the pupils and their teachers. 

Self-analysis led to the first of the modern trends: 
“motivation teaching.” By this I mean not only moti- 
vating the pupil by whetting his innate intellectual 
curiosity or impressing him with the obvious desira- 
bility of studying mathematics as a tool for science, 
but teaching in such a way as to motivate him to an 
interest in, and a love for, the subject. 

Inductive and Socratic methods of instruction sup- 
planted the age-old lecture method. This method is cur- 
rently used very effectively by teachers of superior 
talent. The theme of our program today, “teach youth 
not books,” was put into practice. 

The dry bones of mathematics are given life by 
showing its applications to chemistry, physics, astron- 
omy, medicine, psychology, and business, to mention 
just a few fields. These applications are much more 
effective if the teacher is able to use the vertical pro- 
noun in the digression—saying, for example, “When I 
was studying chemistry or psychology this process came 
in very handy in solving this particular problem.” In 
other words, the ideal mathematics teacher is one who 
can teach one or two of the sciences as well. 

Mathematics clubs have come into being to encourage 
the superior student to do further work and to provide 
a more agreeable atmosphere than is possible in the 
classroom. 

Multisensory aids are just now coming into their 
own. Many are invented each year and put into mass- 
production. The worth of these aids is indisputable. 
Just one visual aid can save the teacher a thousand 
words and get across to the pupils a theorem, law, or 
process in such a clear, logical way that the lesson is 
not easily forgotten. 

(Continued on Page 74) 
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The Caneer Problem... A Challenge 


to Scientifie Researeh 


e By Sister Margaret Ann McDowell, 0.P. 


HEAD, BIOLOGY DEPARTMENT, COLLEGE OF ST. MARY OF THE SPRINGS, COLUMBUS, OHIO. IN CHARGE 


INSTITUTUM DIiVI THOMAE RESEARCH 


This article contains valuable information about 
certain phases of cancer research that will be of 
value to teachers as individuals, as scientists, and 
as community leaders. It shows how a particular 
group of researchers is attacking the cancer 
problem and what results they have already ob- 
tained. It gives an excellent picture of a research 
team in action. 


The writer suggests that students, even on the 
high school level, should be encouraged to engage 
in research activities, and even in the study of 


cancer, 


In an effort to educate the public in methods of de- 
tecting and preventing cancer, and in a endeavor to 
awaken the people to the seriousness of the cancer prob- 
lem, the American Cancer Society and its many affili- 
ates have produced a number of publications, films, 
radio and television programs. Although this paper 
deals with the same problem, we are interested in only 
one phase of it, and that is the challenge it presents 
to the embryo scientists who are now in our high 
schools. The number of fine intellects, the multitude of 
technics in every field of science, and the length of 
time that has been devoted to the conquest of cancer 
are evidences in themselves of the almost insurmounta- 
ble problem that this disease offers to mankind. 


To get some idea of the antiquity of the disease we 
might say that it is as old as life itself; for, as we 
shall see, cancer is mainly a problem of growth. Where 
there is life there is growth, and, consequently, the 
possibility of defective growth. Explorers of the early 
Egyptian tombs report the finding of bones of these 
ancient people which show that they were afflicted with 
the disease. The Ebers papyrus, thought to be written 
about 1550 B.C., gives a description by Egyptian doc- 
tors of cancerous tumors, and shows that the medical 
men of that time applied surgery and cauterization in 
their treatment. That famous ancient Greek, Hippo- 
crates, who belongs to the fourth century B.C., de- 
scribed the disease. Since the spreading cancerous 
growth resembled the claw of a crab, the Greeks called 
it the crab-like disease, Karkinos. The Latin for it is 
cancer, 

As early as 150 A.D. Galen, a well-known doctor of 
that period, divided tumors into three groups. First, 
tumors according to nature, as the swelling of breasts 
at puberty; second, tumors exceeding nature, as the 
bony callus uniting fractured bone; and third, tumors 
contrary to nature. This latter group he further di- 
vided into benign tumors, such as fibromas which do 
not metastasize or spread and when once removed do 


not return; and malignant tumors, which metastasize 
and may reappear after removal. His classification 
showed keen discernment, for in the time in which 
Galen lived there were no microscopes or any of the 
fine scientific cytological tools that we use today. Even 
without the aid of the microscope, Bichat in the early 
nineteenth century saw that cancer and other tissues 
had much in common and called cancer “accidental 
tissue.” 

After the establishment of the cell theory, the cytolo- 
gists saw that cancer is also made up of cells. They 
asked themselves if any cell could become cancerous, or 
if cancer arose from some abnormal cell. Working 
along this line, Laénnec divided the neoplasms into two 
groups. First, typical, that is, cancerous cells like the 
tissue cells from which they originate as epithelioma, 
or carcinoma from epithelial tissue and sarcoma from 
connective tissue; and second, atypical, as cancerous 
cells of uncertain origin. 

The observation of Dr. Percival Pott of the eigh- 
teenth century that there was a high incidence of a 
certain type of cancer among chimney sweeps was an 
important step in linking an external cause to the 
source of cancer. Both Roentgen’s discovery of the 
X-ray and the Curies’ work with radium opened up 
new methods of diagnosis and therapy; but at the same 
time or shortly after the discovery of these radiations, 
it was found that they could also cause cancer. Many 
early radiologists found to their own sorrow that the 
rays that cured or delayed the growth of malignant 
tumors also caused them if given in certain doses. 
Closely allied to these two discoveries are the new 
tools which have resulted from atomic energy research, 
such as the radio-active isotopes, which in some cases 
offer better means of diagnosis and therapy than their 
precursors, the X-rays. 

Looking over the work and opinions of many persons 
interested in this problem, we can find that there are 
essentially four possible causes of the disease. These 
causes do not operate alone but seem to be interdepend- 
ent. Although those listed here will not be acceptable to 
all investigators, they are nevertheless the ones that 
seem to be held by most workers in the field. Unknown 
factors are not ruled out; they may be included within 
the scope of these four. 

The first, and the oldest, is the irritation theory. 
This was held by such eminent persons as Virchow, 
who thought that the constant irritation of certain 
tissues by either physical, mechanical or chemical 
agents was the cause of cancer. There were numerous 
correlations to lead to this conclusion, but many in- 
vestigators now postulate other conditions are neces- 
sary for the genesis of cancer, with irritation being 
more or less the trigger that sets off the reactions which 
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There are encouraging signs of a new vigor 
in the mathematics departments of high schools. 
Old methods of instruction have been subjected to 
close scrutiny. Improvements have been effected. 
New arrangements of courses and new teaching 
methods have found favor. Further changes may 
be expected. 

This paper reviews the situation and discusses 


briefly the seven most significant trends observed 


To set the stage for the modern trends we shall have 
to go back to pre-war days. Just previous to World 
War II, mathematics was under fire from just about 
every side of the educational field. Its practicality was 
doubted, and the desirability of mastering it was ques- 
tioned. Mathematics courses, adjudged too difficult, 
were being pushed further back into the higher grades, 
while other courses were dropped completely from the 
curriculum. Solid geometry and trigonometry were 
quickly becoming spectres on the secondary school level, 
things of the remote and quickly-to-be-forgotten past. 
Applied or practical mathematics, so-called, was intro- 
duced to take up the slack. 


in recent years. 


The outcome of this reformation, or better deforma- 
tion, soon became painfully apparent. With the coming 
of the war and the subsequent induction, screening, and 
testing of our draftees, the educational world, not to 
mention the entire country, was astounded at the re- 
sults. High-school graduates couldn’t spell or punctu- 
ate. Young men, twenty and twenty-one years of age, 
were on the fifth- and sixth-grade level in mathematics, 
though they had high school diplomas. These were not 
isolated instances, occurring in poorly developed areas. 
This was general throughout the whole of our country. 

Certainly it was time for critical self-analysis in the 
field of mathematics. Further impetus came from the 
expanded war effort and the consequent emphasis on 
things scientific and technical. Why were so few 
available with the required mathematical background 
to undergo training in the fields of electronics, radar, 
atomic warfare, and the like? 


No less a person than Admiral Nimitz, in a letter to 
a University of Michigan military affairs advisor, 
severely criticized the woeful lack of mathematical 
preparation of the Navy recruits. I quote these figures 
from his letter: of 4200 men presenting themselves in 
27 colleges throughout the country to prepare for a 
Navy commission only 40 per cent passed the arith- 
metical reasoning test. Only 23 per cent of the group 
had more than one and a half years of high school 
mathematics, and only 10 per cent had taken trigo- 
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nometry and hence were really qualified for the com- 
mission course. This was a sad commentary on our high 
schools in general, and on mathematics in particular. 

But because of its importance to the war effort, 
mathematics once again came into prominence in the 
educational field. Four years of mathematics, including 
trigonometry and solid geometry, were advised for 
students of average I.Q. who were interested in a 
scientific or technical field. The graduates of 1945, °46, 
‘47 from our high schools did not suffer from the same 
lack as did their predecessors of a few years earlier. 

Because mathematics was once more in the limelight 
on the secondary school level, mathematics teachers 
were taking stock of themselves to see just where they 
may have been responsible for the pre-war educational 
recession, and to see what they could do to lend further 
support to the resurgence of mathematics. This critical, 
constructive self-analysis, which is still going on in our 
secondary schools, is responsible for much good both to 
the pupils and their teachers. 

Self-analysis led to the first of the modern trends: 
“motivation teaching.” By this I mean not only moti- 
vating the pupil by whetting his innate intellectual 
curiosity or impressing him with the obvious desira- 
bility of studying mathematics as a tool for science, 
but teaching in such a way as to motivate him to an 
interest in, and a love for, the subject. 

Inductive and Socratic methods of instruction sup- 
planted the age-old lecture method. This method is cur- 
rently used very effectively by teachers of superior 
talent. The theme of our program today, “teach youth 
not books,” was put into practice. 

The dry bones of mathematics are given life by 
showing its applications to chemistry, physics, astron- 
omy, medicine, psychology, and business, to mention 
just a few fields. These applications are much more 
effective if the teacher is able to use the vertical pro- 
noun in the digression—saying, for example, “When I 
was studying chemistry or psychology this process came 
in very handy in solving this particular problem.” In 
other words, the ideal mathematics teacher is one who 
can teach one or two of the sciences as well. 

Mathematics clubs have come into being to encourage 
the superior student to do further work and to provide 
a more agreeable atmosphere than is possible in the 
classroom. 

Multisensory aids are just now coming into their 
own. Many are invented each year and put into mass- 
production. The worth of these aids is indisputable. 
Just one visual aid can save the teacher a thousand 
words and get across to the pupils a theorem, law, or 
process in such a clear, logical way that the lesson is 
not easily forgotten. 

(Continued on Page 74) 
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This article contains valuable information about 
certain phases of cancer research that will be of 
value to teachers as individuals, as scientists, and 
as community leaders. It shows how a particular 
group of researchers is attacking the cancer 
problem and what results they have already ob- 
tained. It gives an excellent picture of a research 
team in action. 


The writer suggests that students, even on the 
high school level, should be encouraged to engage 
in research activities, and even in the study of 


cancer, 


In an effort to educate the public in methods of de- 
tecting and preventing cancer, and in a endeavor to 
awaken the people to the seriousness of the cancer prob- 
lem, the American Cancer Society and its many affili- 
ates have produced a number of publications, films, 
radio and television programs. Although this paper 
deals with the same problem, we are interested in only 
one phase of it, and that is the challenge it presents 
to the embryo scientists who are now in our high 
schools. The number of fine intellects, the multitude of 
technics in every field of science, and the length of 
time that has been devoted to the conquest of cancer 
are evidences in themselves of the almost insurmounta- 
ble problem that this disease offers to mankind. 


To get some idea of the antiquity of the disease we 
might say that it is as old as life itself; for, as we 
shall see, cancer is mainly a problem of growth. Where 
there is life there is growth, and, consequently, the 
possibility of defective growth. Explorers of the early 
Egyptian tombs report the finding of bones of these 
ancient people which show that they were afflicted with 
the disease. The Ebers papyrus, thought to be written 
about 1550 B.C., gives a description by Egyptian doc- 
tors of cancerous tumors, and shows that the medical 
men of that time applied surgery and cauterization in 
their treatment. That famous ancient Greek, Hippo- 
crates, who belongs to the fourth century B.C., de- 
scribed the disease. Since the spreading cancerous 
growth resembled the claw of a crab, the Greeks called 
it the crab-like disease, Karkinos. The Latin for it is 
cancer, 

As early as 150 A.D. Galen, a well-known doctor of 
that period, divided tumors into three groups. First, 
tumors according to nature, as the swelling of breasts 
at puberty; second, tumors exceeding nature, as the 
bony callus uniting fractured bone; and third, tumors 
contrary to nature. This latter group he further di- 
vided into benign tumors, such as fibromas which do 
not metastasize or spread and when once removed do 


not return; and malignant tumors, which metastasize 
and may reappear after removal. His classification 
showed keen discernment, for in the time in which 
Galen lived there were no microscopes or any of the 
fine scientific cytological tools that we use today. Even 
without the aid of the microscope, Bichat in the early 
nineteenth century saw that cancer and other tissues 
had much in common and called cancer “accidental 
tissue.” 

After the establishment of the cell theory, the cytolo- 
gists saw that cancer is also made up of cells. They 
asked themselves if any cell could become cancerous, or 
if cancer arose from some abnormal cell. Working 
along this line, Laénnec divided the neoplasms into two 
groups. First, typical, that is, cancerous cells like the 
tissue cells from which they originate as epithelioma, 
or carcinoma from epithelial tissue and sarcoma from 
connective tissue; and second, atypical, as cancerous 
cells of uncertain origin. 

The observation of Dr. Percival Pott of the eigh- 
teenth century that there was a high incidence of a 
certain type of cancer among chimney sweeps was an 
important step in linking an external cause to the 
source of cancer. Both Roentgen’s discovery of the 
X-ray and the Curies’ work with radium opened up 
new methods of diagnosis and therapy; but at the same 
time or shortly after the discovery of these radiations, 
it was found that they could also cause cancer. Many 
early radiologists found to their own sorrow that the 
rays that cured or delayed the growth of malignant 
tumors also caused them if given in certain doses. 
Closely allied to these two discoveries are the new 
tools which have resulted from atomic energy research, 
such as the radio-active isotopes, which in some cases 
offer better means of diagnosis and therapy than their 
precursors, the X-rays. 

Looking over the work and opinions of many persons 
interested in this problem, we can find that there are 
essentially four possible causes of the disease. These 
causes do not operate alone but seem to be interdepend- 
ent. Although those listed here will not be acceptable to 
all investigators, they are nevertheless the ones that 
seem to be held by most workers in the field. Unknown 
factors are not ruled out; they may be included within 
the scope of these four. 


The first, and the oldest, is the irritation theory. 
This was held by such eminent persons as Virchow, 
who thought that the constant irritation of certain 
tissues by either physical, mechanical or chemical 
agents was the cause of cancer. There were numerous 
correlations to lead to this conclusion, but many in- 
vestigators now postulate other conditions are neces- 
sary for the genesis of cancer, with irritation being 
more or less the trigger that sets off the reactions which 
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result in cancer. Under irritants comes a multitude 
of chemical and physical agents that have been found 
guilty of causing cancer as evidenced by specific types 
of cancer appearing in workers in certain industries or 
trades, such as among chimney sweeps, cotton spinners 
and those who work with radio-active paints. Oberling 
in his book entitled The Riddle of Cancer states that 
there are over five hundred industries whose employees 
are exposed to carcinogenic factors. 

In the matter of carcinogenic foods, foods containing 
certain artificial food coloring, foods fried in used- 
over highly oxidized fats, strong acids, and chronic 
alcoholism have been thought to cause cancer. Other 
carcinogenic irritants are cigarette smoke, sex and 
adrenal hormones (imbalance), and certain chemicals 
such as arsenic, chromium, urethane, and cholesterol. 
Ranking high among the physical mechanisms acting 
as carcinogenic agents are radiations such as those pro- 
duced by X-rays, radium, and other radioactive ma- 
terials. 

It is now believed by many observers and investi- 
gators in cancer research that heredity plays an im- 
portant if only an accessory role in the development 
of cancer. The disease, of course, is not transmitted 
directly by way of the genes, but sometimes certain 
tissues or organs may be genetically susceptible to the 
development of the disease if other factors are at work. 


Diet has always been suspected as being important 
in this disease, as in many others. The work of a large 
number of investigators has shown that in experimental 
animals, at least, a diet low or deficient in the B vita- 
mins, especially in riboflavin or in certain proteins or 
choline will cause the development of cancer; whereas 
if foods such as wheat, powdered liver, or yeast are 
added to the diet, the cancer can be prevented. This 
effect is best seen in cancer of the liver. Statisticians 
for years have been collecting data to determine if 
there is a correlation between human diet in certain 
localities and the rate of certain types of cancer in- 
cidence. The findings are difficult to interpret. It is 
easier to demonstrate the effect of diet in experimental 
animals, 

The fourth cause, held by many today, is that a 
parasite, specifically, a virus is involved with the other 
three factors of irritation, heredity, and diet. Whether 
it is the physical presence of the virus or the products 
produced by the parasitized cells under the influence 
of the virus that is the cause of the tumor, is not 
certain. What we do know is that there are certain 
tumors such as the Rous sarcoma, for example, which 
are definitely caused by a virus. There is also strong 
evidence that other cancers are of virus origin. 

Of the four acceptable causes or inter-locking causes 
of cancer, the two easiest to control or to use experi- 
mentally are carcinogenic irritants and diet. Many of 
the viruses are yet to be discovered and heredity, 
especially in the human being, needs long years of 
intense research to establish the part it plays in the 
scheme of cancer. Therefore, much of the work clin- 
ically and experimentally, has dealt with carcinogenic 
chemicals, physical agents and diet. 
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The clinical picture we must leave to the medical pro- 
fession, but experimental cancer research is a field 
that is open wide before us. Most of this paper will 
deal with experimental cancer, not experimental cancer 
in general, because it would take too much time and 
I am not qualified to cover the field. But as a biologist 
I would like to show you how involved and intriguing 
this problem can be. With Oberling' we can say, 

“Cancer research is one of the most entrancing 

chapters in contemporary science, one of the most 

powerful witness of the power of investigation, 
of the tenacity and acuity of the human mind. 

The cancer problem is almost immeasurable in ex- 

tent and concerns every branch of biology.” 

I would say not only every branch of biology, but 
every branch of science. 

As an example, we shall cite the work begun at the 
Institutum Divi Thomae in Cincinnati, Ohio, almost 
twenty years ago. It was the plan of this rather unique 
organization to approach any problem as many of the 
industrial and commercial research teams do today, 
but which at that time was considered a new approach. 
A general meeting was called to discuss the cancer 
problem with the thought that every science might con- 
tribute something worth while to this research. 


At a meeting of the Institutum’s physicists, chemists, 
and biologists, the nature of cancer was discussed. 


The fact that it is closely associated with the or- 
ganization of the cell and appears under the same form 
in almost all animal and many plant species suggested 
that cancer had to do with some impairment of the 
mechanism essential to life. The biologists suggested 
working with a single-celled organism in the investiga- 
tion as it would be easier to measure the effect of 
various environmental factors and genetic make-up. 
The yeast, Saccharomyces cerevisiae, was chosen and 
work was begun on it. 

The first step was, of course, to learn as much as 
possible about the normal physiology of the cell and 
then to subject it to X-rays, ultraviolet irradiation, 
and other detrimental agents. It was not long before 
so many lines of research were opened up from the 
study of this little one-celled plant that the original 
research, cancer, was almost forgotten. Injurious 
agents, such as various irradiations, were found to 
‘ause the cells to produce a so-called “wound-healing 
hormone” which induced the cells to multiply very 
rapidly. This was thought to be analogous to what 
might happen in the case of cancer. 


The chemists, the spectroscopists, and the physicists 
began an analysis of the hormone, and the biologists 
and cytologists began studies of the effect of this 
cellular product on other cells and tissues. The biolo- 
gists and chemists then asked themselves if other cells, 
and perhaps tissues, did not produce the same type of 
hormone when stimulated by a deleterious agent. So 
the research branched out into the study of tissue ex- 
tracts of such organs as the brain, heart, kidney, 
spleen, and liver, with very gratifying results. Others 
of the research team remained interested in cellular 
physiology, and found that bacteria produced ‘sub- 
stances which could cause the inhibition or the stimula- 
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tion of the growth of other bacterial cells. For the past 
ten years, the Institutum Divi Thomae Research Unit 
of the College of St. Mary of the Springs has been 
interested in this phase of the work. 


It was found for example, that not only ultraviolet 
irradiated bacterial cells, but also normal cells, pro- 
duced substances that affected the growth of other 
bacterial cells, depending on the type of bacteria tested 
and upon the concentration and type of cell extract 
used. Bacterial extracts from a number of pathogenic 
bacteria have been prepared exclusively by our labora- 
tory. Sometimes an alcoholic extract of the bacterial 
cells is used, and sometimes the preparations are ob- 
tained from the media in which the bacteria have 
been growing. It was found, for example, that when 
a Staphylococens aureus extract was added to media 
on which a number of different pathogenic bacteria 
were growing, the bacterial cells were retarded in their 
growth processes and had a tendency to swell up and 
die. From these experiments it was concluded that 
the cellular physiology of the bacterium tested was 
seriously affected by the extract; so the next step was 
to see if the same sort of thing would take place if 
cancerous or tumor cells were allowed to grow in the 
Staphylococcus aureus extract. 

For this work a special carcinoma, called DbRB 
tumor, was removed from imbred mice, designated as 
DBA mice. It was minced through a wire screen. This 
tumor suspension was made up in Tyrode’s solution, 
a well known nutrient solution used in tissue culture 
work. Some of the tumor cells were placed in varying 
amounts of bacterial extract and others were allowed 
to remain in the nutrient solution. Every day some 
of the tumor cells were inoculated into susceptible 
mice. It was found that even after a few weeks the 
tumor cells in the nutrient solution were still viable 
and were able to produce tumors in the mice, whereas 
the tumor cells in the bacterial extract soon died and 
no tumors were produced, or else it took a very long 
time for the tumor to appear. The length of time for 
the appearance of the tumor was dependent upon the 
length of time in which the tumor cells were in contact 
with the bacterial extract. This gave us hope, then, 
that the extract might act the same way in the animal 

body and prevent the appearance of the tumor or 
cause the tumor to regress. So leaving the field of 
speculation as to what caused the cancer cells to grow, 
whether there was an analogy between the so-called 
hormone and multiplication of tumor cells, we entered 
the field of chemotherapy. We were now engaged in 
empirical research by which we intended to try the 
bacterial extracts on different tumors with the hope 
that the extracts would either act directly upon the 
tumor and cause it to disappear, or provide the host 
with substances that would enable it to overcome the 
cancer. 

It might be well to elaborate a little on the use of 
mice in experimental cancer. Although the mouse is 
quite different from man, and the results obtained in 
the mouse may not carry over into the human realm, 
nevertheless, experiments with this little mammal have 
shed light on the origin, growth and therapy of cancer. 


It is the animal of choice because many carcinogenic 
materials can be used to produce cancers in it, well- 
known genetic strains are readily obtainable, and 
tumors related to the strains are easy to procure. 
Thanks to many pains-taking scientists, such as Dr. 
Little of Jackson Memorial Laboratories in Bar Harbor, 
Maine, strains of mice have been developed that are 
resistant or susceptible to various tumors. 

In the example given above, the DBA (Dilute Brown 
Animals) mice are a special inbred strain of mice in 
which the tumor DBRb, a carcinoma, is found to be 
especially easy to establish. There are practically one 
hundred per cent takes, which means that practically 
every animal that receives even a few of these tumor 
cells will develop a tumor. Now this same tumor will 
not grow so readily, if at all, in other strains of mice. 
This is an example of the importance of heredity, and, 
perhaps, also of immunity in this work. 


Besides the DBA mice we have also used another 
inbred strain, C3H mice with the C3HBa tumor. It is 
the same type of tumor as the DBrB tumor. An en- 
tirely different one, a sarcoma, called Sarcoma 180, has 
been used in our laboratory in Swiss albino mice which 
are not inbred. In this case it is rare to obtain a 
one hundred per cent take, due to the heterogenetic 
nature of these mice. There are other well known 
tumors and strains of mice used by investigators in 
this field, but we shall content ourselves with the ones 
used in our laboratory. There are also a number of 
rat, rabbit, chicken and other tumors that have been 
used with great success experimentally. In fact, if 
we attempted to give a complete list we should include 
goldfish, fruitfly, and many plant tumors. 


As mentioned previously, in order to study the effect 
of any one agent in this work, we must exclude other 
possibilities. It is important first, to have the genetic 
background under control, by using special breeds of 
mice and special tumors which have been studied and 
described in detail; and to be sure that the diet is 
adequate so that the results obtained are not vitiated 
by vitamin deficiency and other dietary factors that 
are known to influence, not only the genesis of cancer, 
but also its disappearance as well. In working with 
transplantable tumors, such as those described here, 
we cannot be certain that viruses are not transmitted 
with the tumor tissue or that it is the virus present 
and not the tumor cells themselves that are responsible 
for the growth of the tumor in newly inoculated hosts. 
However, with regard to the field of chemotherapy this 
really does not make too much difference since the aim 
is to cure the disease whether it is due to the trans- 
planted tissue or to be the transplanted virus. 


After several years of experimentation we found that 
the bacterial extract which we used, and which we 
prepared in a protein-free form, was not harmful to 
mice even when given in rather large doses. Feeding 
the extract gave the same results as injecting it into 
the peritoneal cavity. We also learned that although 
we could slow down the course of the disease greatly 
when the animals were bearing carcinomas, either the 
C3H BA or DBrB tumors, we could not completely cure 
the disease or cause the cancers to disappear. The 
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effect seems rather to improve the physical well-being 
of the mice and to build up their natural resistance to 
the progress of the cancer. In the case of the sarcoma 
180, however, results were much more gratifying in 
that about 70 per cent of the animals were completely 
cured, 

The next step was to find out what was contained 
in the extract that produced these results. This took 
us out of the field of experimental medicine into chem- 
istry. Since we were not certain whether the effective 
material contained in the crude bacterial extract was 
a hormone, an enzyme, an amino acid, or a toxin, we 
had to be careful not to use high heat or pressure 
methods; therefore, we resorted to ion-exchange resin 
columns for the separation of various fractions of the 
extract. This took a long time, but eventually we were 
able to get three different fractions of the extract. 


One of the fractions proved to give even better re- 
sults than the crude extract, but one was definitely 
very toxic to the mice. At present, we are in the midst 
of paper chromatography studies trying to see if we 
can identify the components of the extract. If we can, 
we shall then use the pure chemicals thus identified 
instead of the extract with Sarcoma 180 to see what 
results may be obtained. We may end up by finding 
that the active material is a vitamin, a toxin, an amino 
acid, or almost any important biological component. 
If we should find the component, it would be more 
effective than the same amount of crude extract, and 
could perhaps be given in higher doses. Even if this 
works well with mice, it may not work the same on 
tumors in human beings. 


This is an illustration of how far afield a little 
problem can lead one, and of the uncertainty of the 
answers in the end. When one reads of a worker 
traveling all over Europe for one particular kind of 
rat parasite, of another performing autopsies on over 
200,000 rats, and of others spending twenty years run- 
ning down a particular component of coal tar that 
causes cancer, one gets a pretty good idea of the vir- 
tues that are required in this type of work. One should 
become humble, one should be patient, one must pray 
for the gift of fortitude. It is said that youth loves 
to be challenged and naturally reaches for the stars. 
It might be appropriate here to quote from Oberling 
again!, 

“| | but difficulties have never discouraged the 


born investigator. Indeed, I would go even further 
and express the hope that disclosures of all the 
obstacles encountered in cancer research will arouse 
emotions like those so often awakened by tales of 
perilous adventure on mountain peaks; a longing 
for the heights and a burning desire to share their 
conquest.” 

Today, there are many opportunities for research, 
especially in this field. Many millions of dollars are 
spent each year on studies which will probably lead to 
the discovery of the causes and cures of cancer. Here 
lie opportunities for serious students. 

We science teachers, it seems to me, should be inter- 
ested in this problem not only because it comes so close 
to home and the people we know, but we should also 
try to stimulate the students’ interest in the field. 


FIFTY-EIGHT 


THE SCIENCE COUNSELOR 


Much of the research described in this paper has been 
accomplished with the help of science students in our 
college. Most of these students, were already keenly 
interested in research when they left their high school 
classrooms for college. They have proved themselves 
both capable and persevering. The added stimulus in 
the undergraduate college has in turn prepared them 
to take responsible positions in research laboratories in 
various parts of our country. 


According to Paul Klinge? it is not too difficult to 
interest the high school student in research and at the 
same time make him realize that it means hard work: 

“The stimulation of interest in science is a com- 
paratively easy task for the teacher who is willing 
to work on it as a desideratum of a worthwhile 
science course. We should not camouflage the fact 
that a good science course is hard. There is much 
memorization; a need for manual dexterity; ne- 
cessity of recognization of relationships; and in 
the physical sciences especially the need for an 
ability in mathematical reasoning.” 

Mr. Klinge’s remarks refer to science in general, but 
the student who would dedicate himself to research in 
the future should be made to realize that these funda- 
mental principles are absolutely necessary. There are 
many who desire the glamour of the white coat and 
the intriguing laboratory, but who refuse ‘o get their 
hands dirty. Certainly, high school is not too soon for 
the student to consider seriously what he wants to do 
with his life. If he is aiming at scientific research, he 
should be made aware of the necessity of getting the 
ABC’s of science down well. Nothing worth while comes 
easy, even to the most gifted. 


According to Dr. Brandwein*® of Forest Hills High 
School, New York, the number and type of scientists 
that will be solving our problems in the future depends 
on the science teacher himself. He is rather emphatic 
when he says: 

“To us, one thing is clear. There are certain students 
who can become competent scientists. Whether they 
will or not depends on us. Those students should 
be given an opportunity to develop their skills at 
the earliest opportunity. Since there is a paucity 
of selective techniques, it is equally clear that 
where wide opportunities are workable, where en- 
lightened science teaching exists, interested stu- 
dents whose gifts yield to the opportunities will 
seek to fulfill themselves in science.” 

Dr. Brandwein makes some practical suggestions 
in advising that students who show special abilities and 
interests in their freshman science course, general sci- 
ence, for example, be given opportunities such as help- 
ing the instructor prepare the laboratory material for 
the classes, helping with the teacher’s own research, 
keeping the school science museum in proper condition, 
and joining science clubs. The students should be en- 
couraged to engage in private scientific projects which 
may continue throughout their high school careers. 

These ideas are certainly not new, but I should like 
to show how they can be applied to cancer research in 
particular. There are two pamphlets distributed free 
of charge by the American Cancer Society which give 
very good ideas and rather well planned study or cor- 

(Continued on Page 74) 
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Machine Tools ...What They Are and What They Do 
e By Herbert L. Tigges 


EXECUTIVE VICE PRESIDENT, BAKER BROTHERS, INC., TOLEDO, OHIO; PRESIDENT, NATIONAL MACHINE 
TOOL BUILDERS’ ASSOCIATION 


The miracles of modern industry would be im- The work done by machine tools is like the work 
possible without machine tools. Every product carpenters or blacksmiths do by hand. 
man uses employs them in its proc uction or its The carpenter saws woods with a hand saw; the 
distribution. They do mechanically what the 
machinist, working in iron and steel, would find that 


artisans of earlier years did by hand, and they 


do it better, faster, and cheaper a laborious and time-consuming job. He cuts metal 


with a power-driven machine. Meanwhile the black- 
Machine tools transform with great precision smith has been succeeded by the operator of a mighty 
metals of various kinds into paper-making, tex- steel hammer, a press, or a forging machine. 
tile, and hundreds of other kinds of machinery. 
They fashion the functional parts of automobiles, 
vacuum cleaners, washing machines, and other 
modern conveniences. Our standard of living 
would be impossible without them. 


For the various operations that must be performed 
in a metal-working shop there must be many different 
kinds of machines, each specifically designed to do a 
certain type of work. There are over two hundred 
major types of machine tools, and of each a number 


Read here the many ways in which machine of sizes. The term “machine tools” really covers a 
tools affect your life. wide variety of machines, just as the term “agricul- 
tural implements” covers an equally broad field. A 

s combine and a hoe are both agricultural implements, 


and yet they certainly bear little resemblance to each 
other. Machine tools are as dissimilar in appearance 


You know that your automobile, the vacuum cleaner and size as are agricultural implements. The common 
in your home, your washing machine, your refrigerator, denominator is work in metals, just as agricultural 
and all the other mechanical contrivances with which implements work with the soil. 
you live, function because they are composed of metal Thus machine tecls may range in size from that of 
parts, each of which does its particular job. ; 

a small desk to a three-story house. They may range 

You also know that iron ore is dug up in mines, in price from a few hundred dollars to many thousands 
shipped to blast furnaces where it is made into iron, of dollars. When you enter a metal-working plant 
and then the iron is transferred to other furnaces you may see an amazing variety of machines of quite 
where it is made into steel. But how is the steel made different design and performance, but since they are 


in the steel mills transformed into the func- 
tional working parts of the automobile, the 


vacuum cleaner, the washing machine, the THIS HOBBING MACHINE is Cutting teeth in a gear over eight feet in diameter. The chios 
3 * are piling up beneath the cutting tool. In industrial plants saving these chips is just as 
refrigerator : as much a part of the nation’s scrap campaign’ as is the collection of household pots, 


pans and ‘“‘what have you. 


Photos courtesy Westinghouse Electric & Mig. Co 


That is a question to which many people 
do not know the answer, because they have 
not been inside the metal fabricating plants 
of the United States. 


That fact is that the job of cutting and 
shaping steel and other metals into the 
working parts of all the mechanisms which 
we use in modern industrial civilization is 
done by machine tools, which constitute the 
major share of the production equipment 
of most of the factories of the country. 


What are machine tools? Well, they can 
be defined briefly as power-driven machines 
which cut or press metal into desired forms. 


Broadly speaking, they are of two kinds: 
the first shapes the metal by cutting it to 
shape and size; the second shapes the metal 
by shearing it as we shear paper with scis- 
sors, or by hammering it or squeezing it 
into shape. 


pP.4)] \ 700-ton mechanical press stamping a tute top 


all engaged in cutting and shaping metal, they are 


all machine tools. 


In the main, there are six basic classifications of 


machine tools performing what are known as the “six 
basic arts of shaping metal.” They are as follows: 


1. Drilling and Boring: 
Drilling consists of cutting a round hole by 
means of a rotating drill, and drilling and bor- 
ing machines are founded upon adaptations 
of the familiar principle which carpenters 
use in the brace and bit. 


2. Milling: 
Milling consists of machining a piece of metal 
by bringing it into contact with a rotating 
cutting tool with multiple cutting edges. The 
milling principle consists of variations and 
adaptations of the cutting principle utilized 
by the rotary saw. 

3. Turning: 
The lathe, as the turning machine is com- 
monly called, is the father of the entire ma- 
chine tool family. Its probable origin was 
the potter’s wheel. In turning, the piece of 
metal to be machined is rotated and the cut- 
ting tool is pressed against it. Anyone who 
has taken a manual training course in high 
— is familiar with the principle of the 
athe. 
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4. Planing: 
The process of planing metal with a machine 
tool is similar to that of planing wood with 
a carpenter’s hand plane. However, in planing 
metal the tool is usually held stationery, and 
the parts to be planed are moved back and 
forth beneath it. 

5. Grinding: 
The grinding principle is exactly the same as 
that of the old fashioned grind-stone. The 
part to be machined is reduced to the desired 
shape by bringing it into contact with a ro- 
tating abrasive wheel—the same method with 
which any woodsman, sharpening an axe, is 
familiar. 

6. Shearing and Pressing: 
Giant successors to the blacksmiths are of 
many kinds: The mechanical press, which by 
tremendous pressure forces the metal into the 
desired shape; the hydraulic press, which does 
the same job by hydraulic power; the shear, 
whi’ h cuts metal into shape; the press brake, 
which bends strips or sheets of metal as de- 
sired; the drop hammer, which pounds red hot 
metal into shape just as the blacksmith used 
to do; the forging machine, which squeezes 
semi-molten metal into shape; and the punch 
press, which punches holes in metal sheets. 


Variations and combinations of the operations above 
described perform the job of transforming raw steel 
into finished working parts of the mechanisms of our 
industrial civilization. 


(Continued on Page 77) 
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Hospital Pharmaey as a Career 


e By George F. Archambault, LL.D.. D.Se. 


HEALTH SERVICE, WASHINGTON, D. C. 


This is another in the series of discussions of 
out-of-the-ordinary occupations that have ap- 
peared in THE SCIENCE COUNSELOR from time to 
time. 

It deals with one of Pharmacy’s most interest- 
ing specialties. A comparatively new field, hos- 
pital pharmacy is attractive to women as well as 
to men. Highly trained workers of either sex are 
sure of positions that carry rewarding salaries. 

The writer was a distinguished pharmaceutical 
educator before joining the United States Public 
Health Service. He is the newly elected President 
of the American Society of Hospital Pharmacists. 


In deciding what their future lifework shall be, most 
young men and women consider these three things 
essential. Will the career under consideration provide: 

(1) happiness; 

(2) an opportunity to serve; 

(3) a position of prestige with a reasonable mone- 

tary return? 

Pharmacy, one of the oldest professions, is perhaps 
one of the few careers that offers all these things. 
The opportunities in pharmacy are boundless, the 
avenues open to one with a sound pharmaceutical back- 
ground are many. One can enter retail or community- 
i practicing pharmacy, the educational field, hospital 
pharmacy, journalism, promotion and sales, manufac- 
turing, and Government service; or one may enter one 
of the sciences that have sprung from pharmacy such 
as pharmacognosy, pharmacology, biochemistry, bac- 
teriology and others. 


What about a career in Hospital Pharmacy? 


Let us see if we can answer satisfactorily the three 
questions we have asked. 

1. Just what does a hospital pharmacist do? 

2. What are the opportunities, openings and 

salaries? 

3. How do I enter this specialized area? 

1. Just what does a hospital pharmacist do? What 
are his responsibilities? 

Hospitals today represent the fifth largest industry 
in terms of our business economy. 

Remington’s Practice of Pharmacy says of Hospital 
Pharmacy: 

. . .“Hospital Pharmacy is increasingly recog- 
nized as an integral factor in furnishing superior 
service to the patient. Because of his technical and 
scientific training, a pharmacist is logically placed 
in charge of the hospital pharmacy, and hospital 


PHARMACIST DIRECTOR, CHIEF, PHARMACY BRANCH, DIVISION OF HOSPITALS, UNITED STATES PUBLIC 


pharmacy provides a real challenge and a real 
opportunity for rendering pharmaceutical service. 
In this environment the pharmacist can utilize his 
knowledge of medicinal standards and the uses, 
costs, formulas, and characteristics of pharma- 
ceutical specialties. He is the director of the hos- 
pital medical supplies and narcotics, and he is 
responsible for purchasing many of the hospital 
supplies. He may be asked to instruct the student 
nurses and he is frequently consulted by physicians, 
surgeons, internes, and clinical laboratory techni- 
cians. He has an opportunity to edit the hospital 
formulary, to develop new formulas, and, as he 
grows in experience, to become the hospital super- 
intendent or one of the executives.” 


The “Minimum Standards for Pharmacies in Hos- 
pitals” approved by such groups as the American Hos- 
pital Association, the American Pharmaceutical Asso- 
ciation, the American Medical Association, and the 
American Society of Hospital Pharmacists lists the re- 
sponsibilities of hospital pharmacists as follows... 


“The pharmacist in charge shall be responsible 
for: (a) the preparation and sterilization of in- 
jectable medication when manufactured in the hos- 
pital, (b) the manufacture of pharmaceuticals, 
(c) the dispensing of drugs, chemicals, and phar- 
maceutical preparations, (d) the filling and label- 
ing of all drug containers issued to services from 
which medication is to be administered, (e) neces- 
sary inspection of all pharmaceutical supplies on 
all services, (f) the maintenance of an approved 
stock of antidotes and other emergency drugs, 
(g) the dispensing of all narcotic drugs and alcohoi 
and the maintenance of a perpetual inventory of 
them, (h) specifications both as to quality and 
source for purchase of all drugs, chemicals, anti- 
biotics, biologicals, and pharmaceutical prepara- 
tions used in the treatment of patients, (i) furnish- 
ing information concerning medications to physi- 
cians, interns, and nurses, (j) establishment and 
maintenance, in cooperation with the accounting 
department, of a satisfactory system of records 
and bookkeeping in accordance with the policies 
of the hospital for (1) charging patients for drugs 
and pharmaceutical supplies, and (2) maintain- 
ing adequate control over the requisitioning and 
dispensing of all drugs and pharmaceutical sup- 
plies. (k) Planning, organizing, and directing phar- 
macy policies and procedures in accordance with 
the established policies of the hospital, (1) mainte- 
nance of the facilities of the department, (m) co- 
operation in teaching courses to students in the 
school of nursing and in the medical intern train- 
ing vrogram, (n) implementing the decisions of 
the Pharmacy and Therapeutics Committee, and 
(o) the preparation of periodic reports on the 
progress of the department for submission to the 
administrator of the hospital.” 

In these two statements you will find, I believe, suffi- 
cient material to determine whether or not this type 
of pharmaceutical specialty, one wherein the pharma- 
cist serves as a department head in a hospital with 
management responsibilities and as a drug therapy 
consultant to the staff, is one that appeals to you as 
a life work. To me, hospital pharmacy is a most grati- 
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fying type of work, one that I can honestly say has 
never held a long hour for me, and one that I find 
loaded with stimulating challenges. 

Having taken a look at hospital pharmacy and liking 
what you have seen, you next ask the question—*“What 
are the opportunities, openings, and salaries in hos- 
pital pharmacy?” 

First, as to the opportunities. It is estimated that 
at the present time there are approximately 2000 full 
time hospital pharmacists employed in the 6832 hos- 
pitals in the United States and Canada. With a huge 
building program going on in the nation, the demand 
for trained hospital pharmacists far exceeds the supply. 
Some authorities claim that we need another 2000 com- 
petent hospital pharmacists, others p'ace the figure as 
high as 8000 to 10,000. So, definitely, hospital phar- 
macy offers many attractive openings to those phar- 
macists interested in this specialty of their profession. 

Further, most of you know that the U.S. Public 
Health Service is engaged in aiding the expansion of 
civilian hospitals throughout the states. Many of these 
hospitals are in the smaller communities. Some are 
25-, 50- and less than 100-bed institutions. These hos- 
pitals must be staffed, and here, again, trained hospital 
pharmacists are in demand. These hospitals are too 
small to employ pharmacists full time for pure phar- 
maceutical duties. However, hospital administrators 
believe that a trained hospital pharmacist, especially 
one who has had pharmacy administration (accounting, 
economics, management courses), in his college course, 
is an ideal individual for a combination position in 
this situation. Such a pharmacist maintains an ade- 
quate pharmaceutical service, and in addition is en- 
trusted with administrative duties such as that of 
purchasing agent; or he may handle other technica! 
matters such as routine laboratory work, X-ray tech- 
niques, or sterile supplies, along with his pharmacy 
duties. To the individual seeking a life career in a 
small community, the “big fish in a little pool” picture, 
hospital pharmacy offers a most attractive professional 
life. 

Finally, I should point out that many hospital phar- 
macists find that they, like many physicians, have a 
liking and capabilities for pure administrative tasks. 
These individuals often change over to positions of 
hospital administrators, or administrative assistan‘s. 
Opportunities here are many for competent people. 

In the U. S. Public Health Service, pharmacists are 
commissioned. Ranks and pay scale are the same as 
those for commissioned personnel in the Army and 
Navy. The U.S. Public Health Service commissioned 
personnel, incidentally, are part of the uniformed 
Forces and in times of war and national emergency, 
part of the Armed Forces. Our men start as Junior 
Assistant Pharmacists (equivalent to Army—Second 
Lieutenant) and may go as high as Pharmacy Director 
(equivalent to Army Colonel). These men are em- 
ployed in hospital administrative work, purchase and 
supply activities, research, Foreign Quarantine duties 
and hospital pharmacy in the United States and its 
possessions. The main use of pharmacists is however, 
in the field of hospital pharmacy. Pay and allowances 
run from approximately $4000 to $11,000 per year. 
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The Veterans Administration pharmacy program 
employs hospital pharmacists in their Hospitals and 
Clinics. These field positions run from (GS-7) grade 
paying $3285 to $4575 per annum to (GS-10) grade 
paying $5000 to $5750 per annum. Headquarter posi- 
tions are normally filled from the field and are (GS-11) 
and (GS-12) is paying from $5400 to $7400. The posi- 
tion of Chief of the V.A. Pharmacy Program is a 4-year 
appointment position, paying $9600 per annum. 

The Army, Navy and Air Force also utilize com- 
missioned pharmacists in medical supply, hospital ad- 
ministration and hospital pharmacy. Grades as high 
as Commander, and Colonel are held by pharmacists in 
these Services. 

Now as to salaries in civilian hospitals, almost any 
issue of the Bulletin of the American Society of Hos- 
pital Pharmacists lists openings in hospital pharmacy 
with starting salaries of $4000 to $5000. Chiefs of 
Services receive as high as $7000 to $10,000. 

Those readers who have liked our answers to the 
questions so far, will no doubt want to know the an- 
swers to our last question: 

How do I prepare myself to enter this specialized 
field of pharmacy? 

The answer is, first, complete a four-year program 
in a college of pharmacy that grants a B.S. in Phar- 
macy degree. This is followed by State licensure to 
practice pharmacy. Then the graduate may enroll in 
a formal program of further education and/or learn 
by practical experience in the pharmacy of a hospital. 
This is known as internship. Much can be learned by 
serving for a year or two as a staff pharmacist in a 
large hospital pharmacy that offers many services. 

Internships are of two types: non-academic and 
academic. The approved non-academic internship is a 
period of training of not less than 1920 hours. Three 
such internships are offered annually by the Public 
Health Service, one each in hospitals in Baltimore, 
New Orleans and Seattle. The academic consists of not 
less than 1920 hours in a hospital, plus a minimum of 
one academic year in an accredited graduate school as- 
sociated with a school of pharmacy, and leading to the 
M.S. degree. Obviously, the academic internship is to 
be preferred. 

Universities offering the academic type internship 
include Iowa, Maryland, Michigan, the Philadelphia 
College of Pharmacy and Science, and several others. 
Graduate courses in hospital pharmacy are available 
at such schools as the Universities of lowa, Purdue, 
Wisconsin, and the Massachusetts College of Phar- 
macy. Excellent basic courses in hospital pharmacy 
and manufacturing are offered in a number of ac- 
credited colleges of pharmacy, including the University 
of Washington in Seattle, and the George Washington 
School of Pharmacy in Washington, D. C. 

Your nearest college of pharmacy will give you more 
complete information. @ 
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The Diversified Support of Basic 


Research in the College 


e By Elton 8S. Cook, Ph.D.. (Yale University) 


DEAN OF RESEARCH, INSTITUTUM DIVI THOMAE, CINCINNATI, OHIO 


This soundly reasoned paper was presented at 
Siena Heights College, Adrian, Michigan, in May, 
1953, on the occasion of the acquisition of im- 
portant research equipment, and in recognition of 
the generous aid given the research program by 
a diverse group of individuals and organizations. 


In academic fields, research to a great extent 
is restricted to the universities. There are com- 
pelling reasons, however, why research, including 
basic research, should be encouraged in even the 
smaller colleges. It is good for the institution, 
for the researchers, and for science. 


Read this stimulating article and be convinced. 


The occasion of these remarks brings to my mind 
three pertinent points: 

1) the diversity of the support for the significant 
research which is being accomplished; 

2) this research is being conducted in a small, lib- 
eral arts college; and 

3) basic rather than applied research is the con- 
cern of this laboratory. 


I should like to use each of these facets in turn as 
the basis for what follows. 


Support of Research 


The original and all-important support for this labo- 
ratory came, of course, from the wise and forward- 
looking religious community which maintains Siena 
Heights and from the college administration. For this, 
the thanks of all of us are due to Mother Gerald, O.P. 
It is impossible to overrate the importance of the posi- 
tive support by the administration of the college, 
whether religious or secular, for, without it, research 
is doomed. Without a congenial climate, without assist- 
ance in arranging the teaching schedule to allow re- 
search, and without modest financial aid on the part 
of the college, research will never take place. Neces- 
sarily coexistent with the support of the administration 
is the eagerness of the faculty members to participate 
in research, and their belief in the importance of re- 
search as a proper companion of teaching. A little 
more will be said of this later. 


Encouragement on the part of other scientists and 
institutions is also most helpful for the successful prose- 
cution of research in the smaller colleges where other- 
wise a feeling of isolation may exist. The Institutum 
Divi Thomae has striven to offer assistance through its 
program of training and sponsorship of research in 
the colleges which have research units affiliated with it. 


Siena Heights is one of these. I know that many scien- 
tists in other institutions have also provided helpful 
stimulus. 


Other sources of support, practical and financial, are 
the non-profit foundations and corporations which are 
dedicated to varying degrees and in varying fields to 
encouraging the acquisition of new knowledge. These 
cover such diverse organizations as the Research Corpo- 
ration, the American Cancer Society, the Damon 
Runyon Memorial Fund, and many others. 


Industry has a direct stake in research, and it has 
come under increasing pressure to support not only 
applied research but also pure research in the colleges 
and universities. It is especially heartening to see the 
important part which various industries have played 
in underwriting research activities at numerous colleges. 


Finally, government supports a proportion of re- 
search that would have been incredible not many years 
ago. According to the Second Annual Report of the 
National Science Foundation (1952), government now 
supports nearly two-thirds of the research and develop- 
ment in the United States, and industry about one- 
third. Universities themselves support only three per 
cent. Many view this development with concern, and it 
certainly should be viewed critically. Industry might 
do well to support directly more research of its own 
choice since a portion of its tax dollars is diverted to 
research in which it has no say. 

At Siena Heights, all of the groups listed above— 
the college administration, friendly scientists in aca- 
demic and research institutions, foundations, industry, 
and government—have cooperated in aiding its research 
program. This diverse support of an activity for the 
common good is extremely gratifying and forms a de- 
sirable pattern. 


Research in Liberal Arts College 


Research is usually thought of as being concentrated 
in the large universities, in research institutes, indus- 
tries, and government laboratories. It has long seemed 
to me, and it has been a firm belief of the Institutum 
Divi Thomae, that research is also important in the 
college, although it is fully agreed that teaching is 
the central concern of the college. It is beyond the 
bounds of this talk to expand this theme very much, 
particularly since I have done so elsewhere', but one 
or two remarks may be in order. 

Because the college deals with knowledge, it is proper 
for the college to pay some attention to all three aspects 
of knowledge: its preservation, its diffusion, and its 
discovery. The first two are everywhere regarded as 
proper to the college, but, among academic institutions, 
the third, discovery or research, has largely been re- 
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stricted to universities. I am convinced that some 
attention to research is desirable in the college, not 
only because the colleges have a great and largely 
untapped research potential in their faculties, but also 
because research fructifies teaching, which we have 
admitted to be the central function of the college. Re- 
search makes knowledge dynamic and vital rather than 
static and dead, and I mean research not only in the 
sciences but in all fields of learning. Of course, the 
principal concern of the college should be the student. 
The student who has lived in an atmosphere of re- 
search, of scholarly production, and who may have par- 
ticipated in research to a limited degree with his 
teacher is a better student for it, and has a better 
appreciation of the intellectual adventure. 


Basic Research 


Bertrand Russell has said that science has two func- 
tions: to enable us to know things and to enable us to 
do things’. In a general way, the first of these is 
accomplished by basic research, the second, by applied 
research. As a guide, the National Science Foundation 
has distinguished more specifically three types of re- 
search:* 1, basic, directed toward the increase of knowl- 
edge; 2, applied, directed toward the practical applica- 
tions of science; and 3, development, directed toward 
the production of useful materials, devices, systems, 
methods, or processes. For our purpose, applied re- 
search and development may be grouped together, and 
it is also true that no one can draw a perfectly clear- 
cut line between them and basic research. 

It is certain, however, that basic research, constitut- 
ing “the greatest intellectual adventure of our age’’}, is 
worthwhile in itself, and, moreover, it underlies all 
application and development. Its importance is seen 
again in the National Science Foundation statement of 
policy:* “In the opinion of the Foundation and its ad- 
visory groups the cornerstone of national science policy 
is to assume adequate support—not only in terms of 
funds but in terms of qualified scientists and research 
facilities—for basic research in the sciences.” Yet, 
only one-fifth of the government funds given to non- 
profit institutions for research are for basic research! 

Basic research is a necessity. Industry realizes that 
any practical advances depend upon it. Basic research 
is not cheap. Industries, particularly the bigger ones, 
can afford to conduct a certain amount of it in their 
own laboratories, and many do this with spectacular 
success. But perhaps the most practical way to main- 
tain the essential stockpile of basic research is for 
industry to support it in the colleges and universities. 
Industry, indeed, may be said to have an obligation to 
support research in the academic institutions, for in- 
dustry is dependent upon such research and never has 
been hesitant to use it. Frequently, it is cheaper for 
industry to pay for basic research in the college than 
in its own laboratories. This is, perhaps, a sad com- 
mentary on the academic salary level. Support, of 
course, is badly needed by the college which is under 
severe financial pressure, and such support will do no 
violence to the independence of the college so long as 
industry attempts no dictation of policy or of specific 
problems. 
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Grants, whether from industry or from foundations, 
are of most aid in promoting basic research when these 
grants are not tied to the details of a specific project 
but are to be used broadly at the discretion of compe- 
tent workers. There is too much tendency at present 
to make grants on a project basis, with the project so 
thoroughly outlined in advance as to be almost pre- 
fabricated. While this procedure may have some justi- 
fication in applied research, basic research, because it 
deals with the unknown, is always eluding rigid plans. 
The worker in basic research must have a high degree 
of freedom and the makers of grants may actually be 
dcing research a disservice if they fail to realize this. 

Basic research simply cannot be turned on and off as 
needed; nor is it possible to predict what piece of 
research, now wholly academic, will be the basis of a 
new industry tomorrow. Atomic energy, of course, is 
the current prime example. A few years ago, it was 
the most academic of pursuits. Then, in a brief period, 
and only because of the long years of “impractical” 
theoretical research, it became the most frightening of 
practical realities. It holds thrilling promise for bene- 
ficial peacetime usefulness. 

Medicine stands in the same need of basic research. 
The practice of medicine may be regarded as applied 
research or engineering; it depends upon a broad and 
deep foundation of fundamental knowledge. In cancer, 
for example, one of our great problems is a lack of 
sufficient basic knowledge of growth and metabolism. 
We possessed the corresponding knowledge when we 
set out to construct the atomic bomb. Because the 
success in making the bomb has been so emphasized, 
I am afraid that the public sometimes does not under- 
stand why our great expenditure of time and money 
has not yet resulted in a cure for cancer. They do not 
realize that the fund of fundamental information upon 
which we must base a rational treatment for cancer 
(barring a remarkable stroke of luck or genius, which 
can occur) is relatively meager, whereas an abundance 
of basic knowledge was available from which we could 
proceed to the practical formulation of the atomic bomb. 
This, by the way, should in no wise minimize the diffi- 
culties which had to be overcome, the labor which had 
to be expended, and the discoveries which were made 
in passing from the academic to the practical in the 
atomic energy program. 

I think enough has now been said to illustrate the 
points which have come to mind in connection with 
the research program of Siena Heights College. They 
can be summarized in a single phrase for which I plead 
a much wider recognition: the diversified support of 
basie research in the college. @ 
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NEW 
BOOKS 


Carious Creatures 


@ By ERNA PINNER. New York: The Philo- 
sophical Library, Ince. 1953. Pp. 253. 
$5.00. 


This book has been prepared from the functional 
standpoint. It discusses the struggle for food, building 
of nests, nursing fathers, flying four-footed creatures, 
animals living upside down, and birds that cannot fly. 

It contains a number of illustrations amplifying the 
discussion in the text. Giants of the animal world are 
considered, including the sperm whale, the gorilla, the 
python and the Australian clam which may attain a 
length of 4.5 feet and weigh neariy 500 pounds! 

The development of animal camouflage is well pre- 
sented, also the processes of symbiosis and parasitism. 

The book closes with a parade of curiosities, in- 
cluding the hammerhead shark, the dragonfish, the 
flounder, the chameleon and the tarsier. 

One chapter deals with animal-eating plants and 
plant-eating animals. All in all, this is a curious book 
which should offer much entertainment for persons 
interested in curious creatures. 

James C. Munch, Ph.D. 
Philadelphia, Pa. 


Science and Man’‘s Behavior: The 
Contribution of Phylobiology 


@ By TRIGANT Burrow, M.D., PH.D. 
York: Philosophical Library. 1953. 
564. $6.00. 


Dr. Burrow discusses a condition which he calls 
“ditention,” an alleged neurosis afflicting the entire 
human race. The idea is by no means indefensible, or 
even unique. However, his efforts to bolster this 
thesis, both neurologically and empirically, involve 
many speculations and assumptions which cannot be 
justified. The condition which he calls “ditention” has 
been analyzed much more effectively within the frame- 
work of traditional dynamics. So have its personal 
and social ramifications. The ‘“cotension” offered as 
therapy is a first stage of so-called meditation, as 
practiced by Christian (and non-Christian) peoples 
for thousands of years. The laboratory studies which 
are cited reconfirm a close similarity between this and 
auto-hypnosis, rather than the existence of a “third 
brain” or nervous system, as claimed. This volume 
might have gone far toward explaining theological con- 
cepts in analytic terms, and vice-versa. It fails on 
both scores, due to technical rationalizations which 
are wholly unwarranted. 

John Lamb Melntire 


Ardmore, Penna. 


New 
Pp. 
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History of American Industrial Science 


@ Py COURTNEY ROBERT HALL. New York: 
Library Publishers. 1954. Pp. xix + 453. 
$4.95. 


The ambitious aim of this book is: “to help make 
the general public aware of the need for the con- 
tinued inmprovement of our industrial system along 
the lines of greater productivity and efficiency and into 
new lines of helpful development, and to tell the story 
in terms which most people can understand.” The 
latter aim definitely has been achieved; the former will 
be accomplished if as many people can be induced to 
read the book as should read it. It is chock-full of 
interesting and thought-provoking material that is not 
always easy to find in compact form. The history, de- 
velopment, and present status of the chemical, electri- 
cal, communications, mining and metallurgy, rubber, 
agriculture, paper and other basic industries are dis- 
cussed. Their dependence upon science for their proper 
functioning and for their future development are 
clearly shown. There are special chapters on precision 
and industrial science, and industrial science and na- 
tional defense. 

H.C. M. 


Musie Therapy 


By Epwarp Popo_sky, M.D. New York: 
Philosophical Library. 1954. Pp. xm + 
335. $6.00. 


This interesting book brings together much informa- 
tion concerning the methods that are used and the 
results that have been obtained by the use of music in 
the treatment of patients in a number of hospitals and 
clinics throughout the country. For many years the 
effect of different kinds of music on the mind and the 
emotions has been studied, and the success of music 
therapy in a variety of mental, emotional and physical 
ailments is now definitely established. Some universi- 
ties even include a program in music therapy in their 
curricula. 

Much of the book deals with the treatment of mental 
patients. Such emotional disturbances as depression, 
anxiety, anger, hate and jealousy are considered. In 
these cases only instrumental music is used since lyrics 
may be subject to misinterpretation. The patient is 
first treated with music that matches his mood. Then 
the music is changed to calm or stimulate as the case 
may require. Physical ills such as psychosomatic 
gastric disturbances, high blood pressure, and certain 
heart conditions have been treated with success. Music 
is useful in the pre-operative and post-operative treat- 
ment of patients, relaxing them and encouraging a 


SIXTY-FIVE 


bi 
~ 
| 
| 
| 
| 
| 
} 
| 
| 
ks 
| | 
| 


shorter convalescence. There is a short discussion of 
military medicine, its value and its limitations. 

Since 39 writers contributed to this book there is 
inevitably some overlapping and repetition. The story 
of David playing lively tunes on his harp to cheer King 
Saul appears several times. 


Introduction to Physiological and 
Pathological Chemistry 


e By L. EARLE ARNow. Fourth Edition. St. 
Louis: C. V. Mosby Co. 1953. Pp. 483. 
$3.75. 


This textbook has been written for students, more 
particularly in the school of nursing, rather than for 
instructors or experts. In doing this, an expert has 
succeeded in producing an interesting and readable 
book. It is well illustrated by drawings and _ photo- 
graphs in the various sub-divisions of biochemistry. 
In its preparation, the author has been assisted by 
associates from the nursing profession. 

The first two hundred pages deal with an introduc- 
tion to the field of chemistry, covering methods of 
measurement, atoms, molecules, energy transforma- 
tions, solution, ionization, periodic table, nuclear chem- 
istry and a brief presentation of organic chemistry. 

The balance of the book deals with the chemistry of 
physiological behavior and of pathologically altered 
foodstuffs and body systems. It includes consideration 
of the nature of enzymes and the chemical nature and 
metabolism of lipids, carbohydrates and proteins. Or- 
ganic and inorganic metabolisms are followed through 
the gastrointestinal tract, the bladder and urine. The 
function and effects of hormones and vitamins are pre- 
sented in health and in disease. 

The last chapter deals with a brief introduction to 
nutrition, chiefly outlining the requirements of an ade- 
quate diet and the alterations required in various 
diseases. 

Each chapter is integrated into the book as a whole, 
and references forward and backward help to explain 
each topic. Each chapter closes with a well selected 
group of study questions. 

The reviewer would particularly stress the diagram 
showing the pH values, determined by various indi- 
cators, the modern periodic table, ‘the brief discussion 
of agents used in chemical warfare, the diagrammatic 
presentation of chemical changes in muscle contrac- 
tions as most effective methods of presenting compli- 
cated ideas to students. 

This could be recommended as a reference text to 
any student working in or reviewing the field of physi- 
ological chemistry. A greater emphasis of pathological 
chemistry is desirable but would probably be too com- 
plicated for the students for whom this book has been 
prepared. 

James C. Munch, Ph.D. 


Plant Diseases in Orchard, Nursery 
and Garden Crops 


© By ERNST GRAM and ANNA WEBER; edited 
and adapted by R. W. G. DENNIS, Royal 
Botanic Gardens, Kew, England; trans- 
lated from the Danish by EVELYN RAMs- 
DEN. New York: Philosophical Library, 
Inc. Pp. 618. $18.50. 


Whereas most books on plant diseases have ap- 
proached the subject from an academic standpoint and 
have been addressed primarily to students, this work 
has been compiled for the use of the growers. The 
authors are practicing plant pathologists who have 
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been associated for many years with the celebrated 
experiment station at Lyngby, Denmark. 

The first section of the book is devoted to those gen- 
eral principles which must be understood before at- 
tempts at disease control can be made. Herein are 
included such phenomena as environmental factors in 
causing plant diseases. There is an excellent evalua- 
tion of nutritional deficiencies and excesses. Some of 
the common plant diseases, including such traditional 
ones as powdery mildews, root rot and damping off, 
which attack a large number of crops, are then de- 
scribed in detail. 

The next three sections, devoted to an account of the 
diseases of individual crops, are arranged alphabetically 
in three groups, Tree and Bush Fruit, Vegetables and 
Herbaceous Fruit and Ornamental Plants and Trees. 
These are followed by a valuable section dealing with 
general and specific control measures for plant diseases. 

Special features of the book include keys for the 
diagnosis of diseases by their symptoms, emphasis 
throughout on prevention and control of disease, and 
special attention devoted to the reduction of losses due 
to plant diseases. The 350 illustrations and 10 color 
plates facilitate the use of the keys since they have 
been selected for their aid in the recognition of diseases 
rather than for their portrayal of the microscopic char- 
acters of the fungi associated with them. 

While a book of this nature exhibits certain short- 
comings when it is used in a region other than the one 
for which it was written, Plant Diseases is definitely a 
worthy addition to libraries in, agricultural and _ horti- 
cultural institutions. It is also a valuable guide for 
the individual grower. Its price would seem to be the 
only objection to its adoption as a text. 

Adrian W. Poitras, Ph.D. 


Duquesne University 


Practical Taxidermy 


@ By Joun W. Moyer. New York: Ronald 
Press Co. 1953. Pp. 126. $3.00. 


This is a working guide to successful taxidermy, 
amply illustrated by drawings and photographs. It 
has been prepared for the amateur. Tracing the early 
history of taxidermy, it gives detailed directions re- 
garding the field collection and preparation of birds, 
mammals, fish, reptiles, game birds and fur rugs. It 
closes with an adequate discussion on tanning. An 
interesting section is Chapter 4 which lists a series of 
17 solutions required for taxidermy. The author is an 
expert and the book is well bound and well prepared 
for practical use. 

James C. Munch, Ph.D. 


Ways of Mammals in Fact and Fancy 


@ By CLirFoRD B. Moore. New York: Ronald 
Press Co. 1953. Pp. 251. $3.50. 


As the director of a museum, the author has collected 
a great deal of rather startling information regarding 
myths, superstitions and misconceptions about mam- 
mals. Thornton W. Burgess was one of a number of 
collaborators and the citations are documented ex- 
tensively. 

White elephants are really pink; elephants have very 
poor memories; the hippopotamus exudes brownish oil 
which is not “blood”; camels do drink water, requiring 
as much as horses; horseshoes should be hung with the 
open end pointing upward for the best luck; horses 
go blind because of the lack of Vitamin B» and not 
because of any influence of the moon; bats have limita- 
tions as navigators and don’t see in the dark; bears 
do not readily attack humans; raccoons are not sanitary; 

(Continued on Page 80) 
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Polio Pointers = 1954 


PUBLIC RELATIONS DEPARTMENT, NATIONAL FOUNDATION FOR INFANTILE PARALYSIS, NEW YORK, N. Y. 


A million or more school children will partici- 
pate this year in the tests to determine the valid- 
ity of the polio vaccine developed by Dr. Jonas 
E. Salk. Parents want to know more about the 
vaccine; and they are much concerned about the 
wider use of gamma globulin in reducing the 
severity of polio outbreaks. 


Here are answers to the most common questions. 


About The Trial Vaccine 


A safe and promising polio vaccine is being studied 
now. Hundreds of thousands of children in the primary 
grades are taking part in tests to prove its effectiveness. 
After completion of the tests in early June, this vac- 
cine will not be used again in 1954. There will be none 
of it for anyone else this year. 


Only children in counties selected by State Public 
Health Officers and the National Foundation for Infan- 
tile Paralysis could be included in the tests. Not all of 
them received the vaccine, but the health records of 
all these children are important to the vaccine study. 


After the 1954 polio season is over, a count will be 
made of polio cases which may occur in the test areas 
among children who received the vaccine and among 
those who did not. A comparison will show whether 
children who received the vaccine actually were pro- 
tected when polio came to their neighborhood. The 
results will not be known until sometime in 1955. Until 
scientists declare this vaccine to be effective, it will 
not be produced for general use. 


This vaccine study is financed by the March of 
Dimes at a cost of $7,500,000. 


About Gamma Globulin (GG) 


The quantity of gamma globulin for polio will be 
tripled in 1954. To make this possible, the National 
Foundation will purchase supplies costing $19,000,000 
and turn them over to the Federal Government for 
distribution. But there is still not enough for all the 
nation’s children. In 1954, it is officially recommended 
that GG be used only in group inoculations in places 
where polio is occurring. This means groups larger 
than a family, such as neighborhoods, schools and 
camps. Your State Public Health Officer will decide 
when, where and to what groups it shall be given. 


Special money-saving list of 


UNCATALOGED BIOLOGICAL ITEMS 


This is a special pricelist of uncataloged and discontinued items. It includes 
many rare or unusual specimens available in such limited quantities that they cannot 
be given permanent listing in our general catalog. 

Because quantities are limited, all of these specimens must be offered subject to 
prior sale, so we suggest that you write at once for your free copy of the May, 1954, 
Pricelist of Turtox Uncataloged Specimens. 
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In polio vaccine test areas, GG will not be used for 
the important reason that this would interfere with 
proving the value of the vaccine. The only exceptions 
recommended will be use of GG for the control of 
measles and hepatitis and in unusual circumstances 
where the State Public Health Officer decides that its 
use will not affect the vaccine study. 


Remember—gamma globulin is not a vaccine. It can 
give only temporary protection against polio. Scientific 
tests have shown that it is 80 per cent effective when 
given sufficiently early to all children in an area where 
an epidemic has started. Until the effectiveness of the 
vaccine has been proved, GG is the only available pro- 
tection against polio. 


About Precautions 


Although a vaccine is being tested and GG will be 
available in increased amounts this year, we must ex- 
pect polio cases again in 1954. Here is what you can 
do if polio comes to your community. 

1. Keep children with their usual companions; don’t 

take them in crowds. 

2. Avoid fatigue and chilling. This means adults, 

too. 

3. Follow your doctor’s advice about mouth and 

throat operations. 

4. Teach children to wash hands carefully before 
eating and after going to the toilet. Don’t use 
another’s soiled towels, dishes or tableware. 

5. Tell your doctor if these symptoms appear: head- 
ache, fever, sore throat, upset stomach, stiff neck 
or back. Put sick person to bed promptly. 

6. Remember—at least half of all polio patients 

get well without any crippling. 

Get in touch with your local Chapter of the Na- 

tional Foundation for Infantile Paralysis if you 

need help for a polio patient. 


Questions and Answers on 
The Polio Vaccine Trials 


What Parents Want to Know 


1. What is the trial polio vaccine? 


A watery solution containing killed polio virus 
which it is hoped will stimulate the body to 
produce adequate antibodies in the blood to 
protect against paralytic polio. 
2. Who will receive it? When? 

Between 500,000 and 1,000,000 school chil- 
dren in selected communities across the na- 
tion, beginning in late March or early April 
and finishing before the annual seasonal rise 
in polio. In some states pupils in the first 
three grades will participate, with half re- 
ceiving trial vaccine and half receiving a 
similar looking but ineffective solution. No one 
will know which receives the trial vaccine 
when these shots are given. In other states 
only second grade school children will receive 
the trial vaccine, with first and third grade 
pupils serving as statistical controls. 


3. Why were these children selected? 


Because they are in an age group considered 
to be most susceptible to polio. 


(Continued on Page 80) 
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Fresh Water from the Sea 


(Continued from Page 44) 


and returned to the boiler feed system. Since the aver- 
age daily per capita power consumption in the U.S. A. 
is about 4.3 kw-hrs and the corresponding domestic 
water consumption is about 125 gallons, the greatest 
amount of water that could be produced by conversion 
of all power plants would be only 10 to 15 per cent of 
the domestic needs. 

Another proposal for a non-fuel heat source is that 
of the atomic pile. Wherever such a pile is installed 
there is a potential supply of heat, and equipment for 
utilizing this heat for the distillation of sea water 
could be devised. However, it is the consensus at pres- 
ent that heat from atomic piles could more profitably 
be used for power generation. 

Although the principle of the heat pump, on which 
the vapor compression distillation process depends, 
had been known for many years it remained for von 
Kleinschmidt to suggest practical apparatus which 
could be used aboard Diesel-driven U. S. Navy ships in 
World War II. This equipment was also used to serve 
armies in desert seacoast areas and to make possible 
oil field developments in places such as along the coast 
of the Persian Gulf. Development of this equipment 
at the present time is directed toward the production 
of larger capacities and toward reduction of mainte- 
nance. 

The equipment required for this type of plant in- 
cludes a condenser-evaporator and compressor. Vapor 
from the evaporator is compressed to a temperature 
some 10°F. higher than that at which it was formed 
and the temperature difference so produced is used to 
deliver the heat of condensation from this vapor back 
to the evaporator and thereby produce more steam. A 
small amount of auxiliary heat must be supplied due 
partly to the different latent heats at the two tempera- 
tures but largely to the inevitable heat losses. 

The factor limiting the size of unit is the compressor 
equipment. The characteristics needed are fairly high 
compression ratio and the ability to increase the com- 
pression ratio during periods when the deposition of 
salt reduces the rate of heat flow. The properties of 
the Roots-type blower are satisfactory but mechanical 
design problems have limited the size of such blowers 
to that which will pass enough vapor to form 4000 
gallons of water per hour. Consideration is being given 
to the use of high-efficiency equipment of the axial 
flow type. 

Developmental work on these equipments is being car- 
ried on by the various American manufacturers of the 
units, notably the Arthur D. Little Company of Boston, 
Massachusetts; the Mechanical Construction Company 
of New Orleans, Louisiana; and the E. B. Badger & 
Sons Company, Cambridge, Massachusetts. Experi- 
mental work on the deposition of salt is being carried 
on by Langelier in cooperation with the U. S. Army 
Engineers. 

The chief difficulty experienced by the Army in oper- 
ating vapor compression stills lay in the frequency 
with which salt deposits had to be cleaned out, the time 


between clean-outs being not more than 700 hours at 
first. Experiments by Professor Langelier of the Uni- 
versity of California led to the development by the 
U. S. Army of auxiliary units which extended the time 
between clean-outs to six months or more. 

Costs pertaining to this equipment have been esti- 
mated as approximately $1.50 per thousand gallons 
for operation and $7.00 to $7.85 per gallon per day for 
capital expenditures for Diesel-driven and electric 
motor-driven plants respectively. 

The title for the low temperature difference power 
plant scheme is taken from the proposal by Georges 
Claude that warm sea water from the surface of the 
ocean be caused to evaporate and pass through a tur- 
bine by the vacuum in a condenser cooled by cooler 
water from deep (about 1500 feet) in the ocean. The 
latent heat needed for evaporation of the warm sea 
water would be supplied by the cooling of a large 
quantity of the warm water through a small range of 
temperature, say from 5° to 10°F. Thus, the quanti- 
ties of water to be pumped in this type of plant will 
be very great and the power for pumping correspond- 
ingly large, so that the power generation element of 
the plant is most essential if the amount of water to 
be distilled is of large magnitude. 

The first experimental work on this plan was car- 
ried on by Claude in France, Belgium, and Cuba dur- 
ing the late twenties and early thirties. The Cuban 
tests were successful in that a small turbine was 
operated to produce power, but the tests were brought 
to an end through loss on two occasions of the deep 
sea pipe line by undersea disturbances. The most recent 
work on this scheme which has also been done under 
French auspices, has come to a focus in a proposed 
plant at Abidjan in French West Africa. Although 
this plant is designed primarily for its power output 
of about 10,000 kw (latest plans call for two 3500 kw 
units), it is stated that surface condensers rather than 
jet condensers can be used to yield about 4,000,000 
gallons per day of distilled water. 

Claude’s proposal was strictly applicable to a very 
limited number of locations, chiefly in the tropical parts 
of the world. It requires warm surface water and a deep 
marine canyon sloping not less than about one-fifth 
away from shore. For other locations Brille has sug- 
gested use of the waste heat from power plants, 
Nouguier has proposed use of the warm water from 
natural hot springs, and others have suggested the use 
of solar heat. (It should be noted here that the French 
plant at Abidjan is designed to use solar heat to reheat 
the warm water.) These proposals all have merit in 
particular cases. Since there are considerable amounts 
of warm sea water discharged from power plants and 
many processing plants, this source would seem to be 
the most generally available. 

The amount of cooling water from a steam power 
plant varies, of course, with local conditions. However, 
for modern high-efficiency power plants the amount 
of steam entering the condenser is of the order of seven 
pounds per kw-hr. Assuming a cooling water tempera- 
ture rise of 30°F, there would be required a flow rate 
for the latter of 28 gallons per kw-hr. Thus, a plant 
producing power at an average rate of 10,000 kw for 


SIXTY-NINE 


| 
| 
| 
| 
| 
| 
H | 


| 
| 
| 


a 22-hour day would produce 6.0 million gallons per 
day of warm water. With a ratio of total warm water 
to distillate of 200, even so small a plant as this ex- 
ample should yield 30,000 gallons per day of distilled 
water. 

With such apparently favorable characteristics it 
may well be asked why there are no installations of 
this kind at the present time. In the writer’s opinion 
there are two principal reasons: first, the equipment 
is of unusual design and would involve a great deal of 
development; and second, the plant has been proposed 
for the generation of power primarily. The unusual 
character of the design involves not only a steam 
turbine of dimensions several times those of normal 
turbines, but also the provision of devices for elimi- 
nating air at greater than normal rates (note that sea 
water is nearly saturated with air), and the devising 
of equipment for low-temperature evaporation. Recent 
French publications indicate that these problems have 
been tentatively solved in the Abidjan design. It re- 
mains, however, for the installation to demonstrate the 
satisfactory character of the design. 


The second reason cited above, namely the emphasis 
on power production, has been an obstacle. The Abidjan 
proposal is estimated at a cost equivalent to $4,500,000 
U.S. A., of which $2,500,000 is the cost of the deep 
water pipeline, which may be compared with and is 
much higher than the cost of forebay and penstocks in 
the hydroelectric plant. Thus, the cost of machinery 
and buildings would be $2,000,000 for a power rating 
of 10,000 kw or about $200 per kw. This may not be 
unreasonable for stations of this size, but the com- 
paratively small amount of power per unit is unat- 
tractive from the viewpoint of the power company 
when one considers that central station steam turbines 
can be built with from 150,000 to 200,000 kw under 
the control of a single valve and governor system. 
Thus, it would seem that the attractiveness of power 
output was not great and has not appealed to utility 
companies or municipalities. 

The University of California is engaged in experi- 
mental work using this low temperature difference sys- 
tem as a possible means of utilizing the waste heat in 
the cooling water from condensers in steam power 
plants. A small plant has been assembled and tests 
are being conducted to determine the necessary char- 
acteristics of the several components. It is expected 
that the test results, together with the French experi- 
ences at Abidjan, will constitute adequate data on 
which to base an opinion as to the costs involved in the 
distillation of sea water by this method. 


Another scheme for avoiding the cost of fuel in 
distillation is the use of solar energy. Solar energy 
may be used to generate steam for use in triple-effect 
distillers or it may be used in very simple single-effect 
units. Most experimenters have concluded that the 
more simple equipment is the only type which is 
economically feasible. The experimental units installed 
at the University of California, designed by Dr. Maria 
Telkes, are somewhat similar to those built in Chile 
and previously mentioned. The Telkes design consists 
of shallow wooden trays covered with an inverted V- 
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shape hood made of glass in tightly-fitting wood frames. 
The California units have trays four feet wide and 
fifty feet long. These are oriented with the main axis 
due east and west and are installed with the bottom 
surface horizontal in the four-foot direction but slop- 
ing one-eighth of an inch per foot in the fifty-foot 
direction. The glass sides make angles of about 45 
with the bottom and come together along a ridgepole 
at the top. There are vertical glass panes in the ends 
so that the entire glass hood is reasonably free from 
leaks of air and vapor. In operation, the vapor is con- 
densed on the interior of the glass, slides down the 
glass and drips into a collecting trough, from which it 
runs into the fresh-water reservoir at the low end of 
the equipment. 


Tests of this equipment have been conducted for 
more than 18 months. So far, the maximum amount of 
water distilled has been about one gallon per day for 
each ten square feet of absorber tray area, and the 
average yearly production is one gallon for each nine- 
teen square feet of absorber surface. This means that 
each acre of absorber surface should produce 2.5 acre- 
feet of fresh water per year. There is a possibility of 
increasing this yield substantially. If a cheap design 
can be found, this scheme may have considerable merit 
in certain seacoast areas. 


Cold distillation, or the separation of water and salt 
components through freezing and melting, is attractive 
from the energy standpoint, since the latent heat of 
fusion is only about one-seventh as much as the latent 
heat of vaporization. However, there are several factors 
which must be considered. First, the energy differential 
is greatly reduced by the fact that mechanical energy 
must be used since there is no “fuel,” the “combustion” 
of which would absorb energy at a low temperature. 
Second, there is no automatic separation of a “brine” 
and pure water, as in the case of evaporation. Finally, 
there is the problem of devising a scheme for freezing 
and melting in stages so as to parallel the multi-effect 
gains in the steam distillation process. 


The experimental work done so far has centered 
about the problem of separation, with the primary 
effort directed toward the use of a centrifuging process. 
The mechanical design problem is made serious by the 
fact that the volume of ice to be handled is approxi- 
mately that of the original water, and is therefore 
large. Steinbach performed a series of tests to deter- 
mine the comparative merits of three processes. The 
first was the production of ice in cans, as in the usual 
ice-making plant. He found that, when 87.5% of the 
water was frozen, the excess liquid drained off and 
the ice remelted, the concentration of salts in the final 
melted ice is 82% of the initial concentration. He 
next tried an ice can, annular in shape, and arranged 
so that it could be rotated about its principal axis. His 
best results showed that with a freezing time of 8.5 
hours for a 25-lb. block, the salt concentration may be 
reduced to 7% of its initial value with nearly half of 
the sea water frozen. This concentration may be fur- 
ther reduced to about 1% by the use of a rinse. The 
third scheme tried was the use of a scraping cooler to 
produce an ice sludge. Results of this scheme were not 
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quite as good as those of the second scheme above, the 
same reduction of salt concentration requiring about 
the same amount of rinse water but yielding only half 
as much ice. 

The Rocket ice-forming machine consists of a series 
of vertical tubes through which the sea water is 
pumped. The ice is formed as a thin coating on the 
inside of the tubes and the thin ice shells so produced 
are detached periodically and fed down a chute into a 
melting tank. Centrifuging is mentioned as desirable 
and results are quoted showing the salt content to be 
reduced to 7 ppm. Although this article was published 
in 1937, there is no record of the method’s wide-spread 
adoption. Vacino likewise reported small scale tests 
in which an attempt was made to operate a small plant. 
Power requirements reported by this author were no 
better than the estimates of Aultman, which included 
a power cost of $1.25 per thousand gallons of distillate. 

While the above remarks are not highly favorable 
to further development of this method of refining sez 
water, it is clear that all of the problems mentioned 
in the first paragraph have been very imperfectly 
solved. It is believed that further progress in solution 
of these problems may render this scheme not un- 
attractive. 

The demineralizing of sea water by chemical means 
could be accomplished by either an exchange process, 
in which the precipitating agent can be regenerated, or 
by a non-recoverable additive which will itself be pre- 
cipated out with the unwanted components. For the 
production of large quantities of demineralized water 
cost requirements dictate the use of materials which 
can be regenerated, whereas for small quantities the 
regenerative feature is insignificant. 

The ions which must be removed are those of sodium, 
magnesium and chlorine. Precipitating agents of the 
non-recoverable type could include combinations such 
as silver citrate plus a small amount of citric acid, or 
a combination of silver zeolite, barium hydroxide and 
silver oxide such as used in the sea rescue kits of 
World War II. In both cases the precipitate will con- 
tain a very large percentage of the offensive ions and 
will leave behind water which is satisfactory for emer- 
gency use. However, the cost of the silver component 
alone is sufficient to preclude its use in large quantities. 


The exchange materials, generally termed zeolites, 
have gained considerable favor for the treatment of all 
types of water. Some of these materials occur in na- 
tural deposits while others are synthetic. The exchange 
materials first used were natural double salts such as 
sodium aluminum silicate. When water containing a 
fair concentration of magnesium or calcium ions is 
passed through a bed of granulated material coated 
with the above chemical, the sodium ions go into solu- 
tion and the magnesium and calcium ions precipitate 
into the chemical coating. When the absorptive capacity 
of the coating decreases, due to approaching saturation 
with the calcium and magnesium ions, the flow of water 
is cut off and a solution of sodium chloride is flushed 
through the granular bed. The exchange process then 
occurs in reverse with the result that sodium ions 
replace the calcium and magnesium ions in the coat- 
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ing material and the latter unwanted ions are flushed 
away as components of the waste brine. The process 
as described is typical of the treatment of natural 
fresh water for use in steam boilers. This particular 
application is widely used since the cost of the re- 
generant, sodium chloride, is low and the effectiveness 
is high. 

Application of the exchange process to sea water re- 
quires several steps, due to the high concentration of 
the sodium and chlorine ions. One scheme proposed 
would begin with replacement of sodium ions by hydro- 
gen ions through the use of a hydrogen cation-exchanger 
of the sulfonated coal type or of the sulfonated resin 
type. The hydrogen cation-exchangers exchange hydro- 
gen ions for positive metallic ions such as sodium, 
magnesium, and calcium. There is no effect on sulfate 
or chloride ions, but bicarbonate ions are broken down 
to water and carbon dioxide gas. The acidified effluent 
is then passed through an anion-exchanger in which a 
complex amine resin of weakly basic character removes 
the sulfuric and hydrochloric acids but has little effect 
on the carbon dioxide content. Finally the water is 
passed through a de-gassifier unit in which the CO, 
is removed by aeration. The general principle of the 
de-gassifier is similar to that of a cooling tower. Slat- 
type packing in the tower breaks up the water stream 
into small drops which fall by gravity toward the 
bottom of the tower. Air passes upwards through the 
tower and carries away the CO» which has been freed 
from the water drops. Regeneration of the hydrogen 
cation-exchanger is accomplished by the use of sulfuric 
acid. Regeneration of the anion-exchanger is accom- 
plished by the use of sodium carbonate and a subsequent 
rinse to remove the sodium chloride and sodium sulfate 
which form during regeneration. 


The chief operating cost for schemes of this kind is 
that of the chemicals used for regeneration. Such costs 
have been estimated for various brackish waters and 
seem to average about $.60 per thousand gallons for 
each thousand parts per million of chemicals removed. 
Thus, if sea water were to be demineralized, the re- 
moval of sodium chloride alone (27,200 ppm) would 
require regenerants costing over $16 per thousand gal- 
lons of demineralized water. 


Because of the great cost of chemicals, various pro- 
posals have been made for the operation of plants to 
reclaim chemicals from sea water in a manner that 
will yield potable water as a by-product. For example, 
sodium chloride could be recovered at a maximum rate 
of 225 lbs. per thousand gallons of demineralized water, 
and magnesium could be recovered at the rate of 10.8 lbs. 
per thousand gallons. So far, little has been done with 
proposals such as this because the amount of water 
resulting from normal production of these minerals 
would not be sufficiently great to be worth while. If 
the production of magnesium should be greatly in- 
creased, it is possible that progress in this field could 
be made. 

The fact that sea water is itself an electrolyte sug- 
gests the possibility of demineralizing by electrolysis. 
This process has been used for purifying natural water. 
The general principle on which such equipment works 
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is the imposition of an electrical potential across two 
or three compartments separated by membranes through 
which ions can pass but which prevent the cross-flow 
of water. In the three-compartment type, sea water is 
fed to three compartments in parallel. The water in 
one outer compartment is enriched by the collection of 
positive ions, that in the other outer compartment col- 
lects the negative ions, while the center compartment 
produces the demineralized water. The brines from the 
outer compartments are wasted. They comprise about 
80 per cent of the water pumped. 


The search for membranes which will bring the cost 
down to a closer approach to the theoretical 3 kw-hrs 
per thousand gallons has resulted in a recent announce- 
ment that synthetic membranes with ion-exchange ma- 
terials embedded in them had been produced. Thus, 
the membranes will become more selective as to the 
ions which can pass and the effectiveness will be in- 
creased. Preliminary results on tests of this equipment 
show power consumptions of about 160 kw-hrs per 
thousand gallons. However, this type of equipment 
seems to have considerable promise for demineralizing 
brackish waters, estimates having indicated a total cost 
of about $20 per acre-foot when used with saline water 
of nearly 5000 ppm. 

The foregoing discussion has been limited to the 
schemes which appear to have general applicability and 
to utilize customary engineering practices. Other pro- 
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posals which have appeared only in the newspapers 
have not been included. For example, one proposal is 
to dig a hole in the earth some 15,000 feet deep so that 
water sent to the bottom would collect heat from the 
interior of the earth, roughly the equivalent of an arti- 
ficial hot spring. Another proposal is to utilize the 
heat in deposits of low-grade coal by burning it in 
place and circulating sea water into the heated cavi- 
ties. These and a number of other schemes remain to 
be explored from a scientific point of view and could 
not be included here because no exploratory work has 
been done. 

The following tentative conclusions are suggested: 

1. The costs of water demineralizing installations 
should lie in the range of $.50 to $4.00 per 
gallon per day if they must compete with na- 
tural water supply developments. 

The costs of operation of water demineralizing 

plants should not exceed $.12 per thousand gal- 

lons for domestic supplies and $.06 per thou- 
sand gallons for irrigation supplies. 

3. Multi-effect plants cost about $5.00 per gallon 
per day for installation, and operating costs 
amount to about $2.00 per thousand gallons for 
independent plants. Substantial reductions in 
both costs may be accomplished by the use of 
waste heat from Diesel-electric power plants, 
but the amount of water so obtained will be 
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A safety program for the laboratory should include the 
formulation of a safety code, regularly scheduled safety 
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outline for a program of this kind including complete 
instruction material with many of the hazards illustrated, 
as well as a wide variety of safety equipment that is 
available for use in laboratories. It is available free 
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only a fraction of that needed for domestic 
supply in the area served by the power station. 

4. Vapor compression plants cost about $7.00 per 
gallon per day and operating expenses amount 
to about $1.50 per thousand gallons. Some re- 
duction may be expected in the costs through 
development of methods for preventing salt de- 
position. 

5. Temperature difference power plants using the 
waste heat from conventional power plants 
could produce substantial quantities of distillate. 
Costs are very uncertain due to the fact that 
no prototype installations have been constructed. 

6. Solar distillation appears to have considerable 
promise for areas where sunny weather pre- 
dominates. Costs are uncertain, since no large 
installations exist. Estimates vary upwards from 
$4.00 per gallon per day for installation. 

7. Freezing as a means of distilling sea water has 
been tried only on a laboratory scale. There 
are no generally accepted solutions for problems 
such as multi-effect design and separation of 
ice and salt crystals. Costs are very uncertain 
due to the lack of complete installations but 
are estimated to be of the order of $1.25 per 
thousand gallons for power only. 

8. Chemical processes are far more expensive than 
other methods, the estimated cost for materials 
alone being of the order of $16.00 per thousand 
gallons. 

9. Electrolytic demineralization of brackish waters 
(up to 5000 ppm) should be feasible in the near 
future. Use of this process for sea water refin- 
ing will need to await further developments. 


Scientists, engineers and other interested parties 
are attacking this problem from many different angles. 
It is important that all schemes be thoroughly investi- 
gated and that pilot installations be made of the more 
promising schemes. It is only through usage that the 
greatest economies of construction and operation can 
be developed. @ 


~ * ~ 


The Cancer Problem 
(Continued from Page 58) 


relation studies for the cancer problem in high school 
science classes. They are Cancer: A Challenge to Youth* 
and Youth Looks at Cancer®. The first parts of these 
books, dealing with the various phases of the cancer 
problem, are for general education with regard to 
diagnosis, prevention, and social awareness of the dis- 
ease. The last parts of both pamphlets give outlines 
of activities that may be pursued by students. Here 
they can apply the knowledge and skills acquired in 
their regular science courses to the study of tumors in 
general. Cancer: A Challenge to Youth, besides fur- 
nishing a classroom guide for students and teacher, 
shows how the study of cancer can be correlated with 
other than science subjects such as social studies, art, 
and English. There is a good reading list also. Youth 
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Looks at Cancer® lists a number of questions that might 
be used as a basis for individual study projects, student 
activities and experiments. There is a good bibliogra- 
phy and list of source materials. A more comprehensive 
treatment of this subject and a better prepared study 
guide is found in Cancer: A Manual for High School 
Teachers. 

Almost every community has a fine chapter of the 
American Cancer Society which will be very helpful 
in cooperating in any project that the teacher may be 
interested in undertaking. Activity in these high school 
programs will not produce any great increase in the 
knowledge of cancer as such, perhaps, but if only a 
few students are stimulated to hurdle the obstacles of 
hard and long labor in the field it will be worth any 
effort that the teacher may put into it. @ 
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Modern Trends in Teaching 


(Continued from Page 54) 


Outmoded problems have been dropped from most of 
the newer and better textbooks, and for the most 
part antiquated wording has been abandoned. Word 
problems in distance use planes rather than automo- 
biles. The drab expression, “town A is 300 miles from 
town B,” is replaced by “Pittsburgh is 300 miles from 
Philadelphia,” thereby teaching not only mathematics 
but also a little geography. Mixture problems deal 
with plutonium and uranium rather than alcohol and 
water. Problems in reciprocals use the vehicle of pro- 
duction in industry rather than the Victorian “A can 
do a piece of work in 3 days and B can do it in 5 
days.” Though the principles are the same in every 
‘ase, the pupil takes a greater interest in the modern 
up-to-date phrasing and he brings a greater effort to 
the arduous task of solving word problems. 


The old bugaboo of what to do with the superior 
pupil in mathematics during his high school days has 
recently come in for investigation. We all realize the su- 
perior pupil is often made to waste his talents, develop 
habits of intellectual laziness, and function on a level 
far below his ability when he leaves high school. This 
question was studied by a group of 130 college pro- 
fessors, high school principals, and secondary school 
teachers to see what could be done to satisfy the 
superior student. With a grant of $189,000 from the 
Advancement of Education Fund, they undertook the 
investigation under the direction of William Cornog, 
Principal of Central High School in Philadelphia, and 
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President Chalmers of Kenyon College. The group 
agreed that the superior student would be hurt by 
going to college too soon, and suggested as a remedy 
that advanced courses be offered him in high school. 
Many schools cooperated and are now offering such 
advanced courses. Evanston Township High School, 
in Illinois, had 83 seniors in advanced courses in 
mathematics. Newton High School in Massachusetts 
has 39 seniors and 51 juniors in advanced courses. 
Brookline High School in Massachusetts has 90 stu- 
dents taking advanced courses, including mathematics. 
A report on this project appeared in Time, January 
4, 1954. 

With many of the colleges revamping their Freshman 
mathematics course, this resurgence of mathematics in 
high school has come just when needed. In many col- 
leges, algebra and trigonometry are being slighted for 
analytical geometry and calculus. Not long ago I 
visited the Carnegie Institute of Technology to speak 
with Dr. Hoover, one of their mathematics professors. 
I wanted to sound him out on the new development of 
introducing calculus into the Freshman mathematics 
course. I gathered the following ideas. Mathematics 
professors feel that stretching calculus out over four 
semesters, rather than just two, has great advantages 
for the student. In order to do this, algebra, though 
taught, is admittedly slighted. They feel that the stu- 
dent can pick up much of the required algebra on his 
own, but they also maintain that that should not be the 
student’s task—the high school should have contributed 
more. 

As I see it, instruction as it has been given in high 
school in algebra and trigonometry will not now be 
sufficient. If we are to prepare our pupils well, ad- 
vanced algebra and trigonometry should be taught for 
at least one semester after Algebra II. With this 
added time the fundamentals of algebraic manipulation 
can be mastered more thoroughly and an introduction 
to calculus and analytics can be presented to the pupils. 
This is what is done in the advanced courses in mathe- 
matics now being presented on the high school level. 

If we are to keep abreast with this movement, each 
school will be faced very shortly with absorbing these 
advanced courses into its curriculum. I think we will 
find this latest trend a real “shot in the arm” to arouse 
us out of that ever-present stale, slumbering state that 
pedagogy so easily falls prey to. 

To summarize: the modern trends over the last few 
years are chiefly seven in number: motivation teaching; 
the use of the Socratic method; many and varied appli- 
cations to other fields; the institution of mathematics 
clubs; the widespread use of multisensory aids; the 
improvement of textbooks; and last, but by far not 
the least, the advanced courses now being offered on 
the high school level. @ 


We may console ourselves with the thought that it 
takes the greatest of men to make the simplest and 
most fundamental discoveries or to phrase a new ques- 
tion on the basis of old evidence. 

—PAUL A. MEGLITSCH 
Drake University 
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Mierobes at Work 


(Continued from Page 45) 


plants harbor the nitrogen-fixing bacteria, which store 
the nitrogen in tiny nodules. When this nitrogen is 
released on decomposition, the soil has an increased 
amount of this important food. It is common practice 
today to inoculate the legume seeds with a definite 
species of bacteria. 

Still another group of soil organisms is responsible 
for sulfur rotation. Without them, dangerous hydrogen 
sulfide would accumulate in the air and poison all life. 
Sulfur-feeding bacteria convert the hydrogen sulfide 
into sulfur granules, and subsequently to readily avail- 
able sulfates for plant nutrition. 


In addition to agriculture, microbes aid in many 
other ways. The billion dollar fermentation industry 
would be non-existent if it were not for the yeasts and 
bacteria which break down grains, molasses and fruits 
to yield alcohol and its by-products. Every company 
has a closely guarded culture to give its beverage a 
distinctive taste and quality. The organisms working 
in one factory alone can ferment the grain from 600 
acres of land in one day. Alcohol for industry does 
much to make our life more pleasant. It would not 
be an exaggeration to say that without microbes and 
their role in aleohol production, we would have no 
nylon or rayon, no explosives or plastics or automobile 
lacquers. Each of these products is dependent upon 
alcohol for their manufacture. Other branches of the 
fermentation industry manufacture acetone and buty! 
alcohol which are in demand as solvents. They also aid 
in the production of the extremely important glycerine. 

The simple process of bread making requires the in- 
visible activity of yeasts to give us the light porous 
bread so essential to our daily lives. In ancient times, 
housewives would save a starter batch of dough from 
day to day to insure the proper raising of the bread. 
Fleishmann made a fortune from merely compressing 
and packaging the tiny yeast cells which we buy as 
compressed yeast at the local store. 

Microbes extend their benefits to the dairy industry. 
Sour cream, buttermilk and cheese are all products of 
bacterial activity. The cheese manufacturers have 
cultivated, perfected, and controlled microbes for 
centuries. Bacteria and molds give texture, taste, odor, 
and color to a wide assortment of cheeses—the sharp 
Roqueforts, the creamy Camemberts and the “holey” 
Swiss. 

The textile industries use microbes in the manufac- 
ture of linen and rope. Bacteria dissolve the tough 
glue-like pectin which binds the fibres together. The 
process is called retting. They also aid in the tanning 
of leather by. removing the hair and flesh from hides, 
and rendering them soft and pliable. The coffee 
and cocoa we drink would be unobtainable if it were 
not for the inconspicuous microbe. The fruit of these 
plants must be disintegrated before the bean can be 
set free. 
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Microbes are engaged in sauerkraut and vinegar pro- 
duction, they convert sewage to an unobjectionable 
state, and they aid the cow in predigestion of her food, 
thus assuring us an adequate milk supply. In our 
intestinal tract, microbes supply some of the impor- 
tant B complex vitamins. They are also used com- 
mercially for the complex analysis of vitamins and 
sugars. 

Everyone is familiar with the miraculous cures the 
antibiotics have effected. This action of microbe against 
microbe has been known for a long time, but science 
has only recently found useful and practical applica- 
tions of this knowledge. Today, we no longer have to 
be fearful of such infectious diseases as pneumonia, 
strep sore throat or meningitis. With all the research 
being done on chemotherapy, perhaps it will not be long 
before all communicable diseases will be controlled. 


No one thinks of micro-organisms as an important 
food source. Someday, perhaps, if our food supply be- 
comes scarce, we may turn to micro-organisms for our 
nourishment. Bacteria and yeasts have been found to 
be extremely rich in protein, containing as much pro- 
tein by weight as lean beef. Actual analysis has shown 
that bacteria contain nine ounces of protein per pound 
while lean beef has 9.5 ounces and yeasts 7.5 ounces 
per pound. A diet of bacteria need not be revolting. 
Haven't we accepted yeast as a food? 

From soil fertility to sewage disposal, from vitamins 
to linen—microbes are contributing to our daily living 
more than we appreciate or even imagine. We must be 
truly thankful to this tiniest of beings, without intellect 
or instinct, performing enormous tasks that even man 
with all his knowledge and resourcefulness has not been 
able to equal. @ 


* * * * * 


Machine Tools 
(Continued from Page 60) 


Special machine tools are being built today which 
combine many of these operations in succession and 
operate by automatic controls, so that raw steel is 
fed into one end and finished parts come out the other. 
All operations, however, still remain adaptations of 
the above metal cutting or forming principles. 


The outstanding feature of the machine tool of today 
is the precision with which it can remove or form 
metal with dimensional limits of error frequently meas- 
ured in one-tenth of one ten-thousandth of an inch. This 
is about one-thirtieth of the thickness of the human 
hair. It is this accuracy which makes it possible to 
manufacture dozens or thousands of parts in succes- 
sion, so like each other that they may be interchanged 
or substituted for each other, in original manufacture, 
or in repair. And it is this interchangeability which 
is the foundation of modern quantity production. 

As long as the parts of a sewing machine had to be 
made one by one, by painstaking hand-filing and scrap- 
ing, the few machines that were made were far too 


costly for the average home. The same parts made on 
machine tools are so accurately produced that as- 
sembly into the finished sewing machine is an easy, 
fast and economical process. Instead of making a few 
sewing machines in a year, the manufacturer can pro- 
duce enough machines so that they can be purchased at 
reasonable prices. You will find them in countless 
homes. 

Because of machine tools, the accuracy which makes 
this possible is just as available to a plant employing 
twenty men as it is to a big corporation employing 
five hundred thousand. At the same time, _ inter- 
changeability makes “mass production” possible. By 
this principle, within the very short space of fifty 
years, the standard of living in the United States of 
America has been raised higher than the standard of 
living anywhere else in the world. Things that were 
thought of as expensive luxuries in 1900 are now com- 
paratively cheap necessities here; yet they are still 
expensive luxuries to people in many parts of the 
world where mechanization and mass production are 
still little known. 


The automobile is the most familiar example of 
modern mass production, but many other products 
could be cited, such as refrigerators and washing ma- 
chines for the home, or telephones and typewriters for 
the office, or agricultural machinery for the farm. 


The economies of mass production, resulting from 
the use of modern machine tools, have made thousands 
of products available to all at moderate cost and have 
provided work for millions in the cities, towns and 
countryside who would today be unemployed if the 
production methods of fifty years ago were still in use. 


Without machine tools, our standard of living today 
would approximate that of 1850. 


In the light of these facts, it is interesting to review 
the social function of machine tools. 


Every product known to mankind today requires 
the use of machine tools for its manufacture or for its 
delivery to the user. Without machine tools, modern 
civilization, which we take for granted, would not be 
possible. 

Machine tools not only make the working parts of 
household conveniences, machine tools make the work- 
ing parts of the machinery upon which we depend for 
our industrial processes—steelmaking machinery, paper- 
making machinery, textile machinery, etc. 


Transportation depends upon machine tools. They 
make the working parts of airplanes, automobiles, 
trucks, locomotives and freight cars. The fisherman 
depends upon machine tools for the steel in his hooks 
and for the working parts of his reel. The farmer 
depends upon machine tools, for without them he would 
have no steel plow, no cultivator, no combine, and no 
railroads to get his products to market. 


But this is only part of the story. 


Machine tools enable a manufacturer to reduce the 
cost of his product. 
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As the cost goes down, more people can buy his 
product, 

As his production goes up, he can employ more 
people. 

As more people are employed, more people can buy 
the products of American industry. And larger pro- 
duction volume in turn makes possible further mechan- 
ization which, under the operation of our free com- 
petitive system, reduces costs still further. 

That is the sequence which America has discovered, 
the sequence which has put its standard of living, and 
its range of opportunity for the individual citizen, 
beyond that of any country in the world. @ 


* * * * * 


“It is far better that a student be taught to think 
through information and come to understand a few 
important principles than that he be snowed under by 
a mountain of material and not be able to see the 
relevance of any of it to the business of living.” 

—THOMAS C, DONNELLY 
University of New Mexico 
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The Teaching of Graphs 
(Continued from Page 49) 


In the process of locating points for the various 
relations given, the concepts of independence and de- 
pendence, variation, of increasing and decreasing func- 
tions, and many other concepts connected with a graph 
can be brought out. The student can easily participate 
in all this by using graph paper formed by using two 
sheets of ruled theme paper, placing one under the 
other and at right angles to it. 

The student is now ready for such general termi- 
nology as the X-axis, Y-axis, abscissa, ordinate, co- 
ordinates of a point, variable, function, etc., because 
he possesses an awareness of their existence. The 
textbook is now used as a source of relations or func- 
tions. If the teacher suggested such sets of points as 
those whose vertical and horizontal distances have a 
sum of eight, V + H = 8, and then a set whose vertical 
distance is two more than the horizontal distance, 
V —H = 2, and if the teacher had explained the inter- 
section of these two lines, the student is ready to plot 
the equations of a linear system and to solve it 
graphically. 

After this the application of the graph to many other 
problems can be taught. First, a relation between two 
variables is taken from common experience, as d = /t. 
The rate of a man’s walk, 2 miles per hour, can be 
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taken and a graph made to show the use of only one 
quadrant and the choice of scales. Then, for the same 
relation the speed of an automobile, 50 miles per hour, 
can be taken to make the student aware that the scale 
chosen is arbitrary and is made to fit the particular 
circumstances. Again, with a simple apparatus for 
Hooke’s Law the student can be made aware of the 
use of the graph to study the relation between two 
variables when all that he has to begin with is numeri- 
cal data. 

To extend the use and application of the graph, the 
student is presented with a problem like this: If Bob 
Feller threw a baseball straight up, how high would 
it go and how long would it be in the air? The student 
has the vaguest idea, but with the graph he can answer 
the questions. Some student will know with what speed 
Feller can throw a ball, say 60 miles per hour. That is 
88 feet per second and for convenience 80 feet per 
second is used. The relation between the distance and 
the time is given him with a little explanation, i.e., 
S = 80t — 16t°. This makes a good assignment even 
if a similar function has to be plotted in class, but the 
student can usually manage with a little discussion of 
the independent variable, scale, etc. Also, the student 
is already aware of the shape of the curve from his 
previous experience with parabolic functions in the 
earlier discussion. The student is able to answer many 
typical questions about the problem. How high does 
it go ? Where is it two seconds after it leaves his hand? 
Where is the ball after four seconds? In what direc- 
tion is it travelling? At what time or times is it 60 
feet from the ground? If this distance is substituted 
for S in the formula, the student is faced with a 
quadratic equation. Using the graph he has constructed, 
he can be made aware of the use of the graphical 
method to solve a quadratic equation. That is, he has 
accomplished it before he realized what it was called. 

This is about as much as a freshman in high school 
is expected to know about graphing. And it seems 
that the student is aware of the existence of the 
graphical representation of a function, aware of the 
relation between the graph and its function, and he 
understands and appreciates its use in solving prob- 
lems. He does not merely imitate the teacher, but 
seems to understand the relation of the graph to its 
function, and its use and application to problems. 


But will he remember it? © 
* * * * * 


“What attitudes, what processes of thought, what 
value systems should the college inculcate?” The in- 
evitable answer is: that knowledge, those habits of 
thought and action, those beliefs which equip a man 
to meet and cope with the partially known present and 


the unknow 
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(Continued from Page 68) 


Will any other children receive the trial vaccine? 
No. It is available only for investigational 
use on a “controlled” basis. 


What is meant by “controls” in the vaccine trials? 


Children of comparable age who will not re- 
ceive the trial vaccine but whose health his- 
tories will be carefully kept for comparison 
with those who do receive it. Controls are 
needed to test scientifically how effective the 
vaccine is in preventing paralytic polio. 

Who will give the trial vaccine? 
Local physicians volunteering through their 
medical societies in cooperation with local 
health authorities. 

Where will the trial vaccine be given? 
In the schools. 

How many doses will be given each child? 
Three. 

Can a child in the grade that is being tested take 

part if he already has had polio? 
Yes. There are three types of polio virus that 
cause the disease. Immunity to one type does 
not protect against the other two. 

Will a child receive the first dose if he is absent 

on the designated day? 
No. It is absolutely essential that all of the 
children who are to participate in the trial 
receive the first dose on the scheduled day. 

What happens if a child misses school on the days 

that the second or third doses are given? 
Arrangements will be made to give them as 
soon as possible after the missed date. 

What is the period between doses? 
One week between the first two, and at least 
four weeks between the second and the third. 

Why are three separate doses necessary? 


The first two start the production of anti- 
bodies, polio-fighting substances in the blood, 
while the third dose acts as a booster that 
raises the amount of antibodies to a high level. 


How much trial vaccine does each child receive? 
Each dose is one cc. (about one-quarter of a 
teaspoonful), making a total of three ce.’s in 
all. The ineffective solution is given in the 
same amounts. 

How is the trial vaccine administered? 

It is injected in the arm. 

Will it leave a scar? Are there after-effects? 
No scar or after-effects were noted in any of 
the thousands who received the trial vaccine 
in the preliminary studies. 

How can parents be certain it is safe? 

Before delivery to local Health Officers each 
lot of the trial vaccine is tested for safety by 
three independent laboratories: the manufac- 
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turer’s, Dr. Salk’s and the Laboratory of Bio- 
logics Control of the National Institutes of 
Health in Washington. 
Has the trial vaccine been used on human beings 
before? 
Yes—on thousands in the Pittsburgh, Pa. area 
by Dr. Jonas E. Salk, who developed it under 
National Foundation grants to the University 
of Pittsburgh. 
How much will it cost to have a child take part 
in the trials? 
The trial vaccine will be given without charge. 
The trials are being financed with March of 
Dimes funds contributed by the public. Physi- 
cians and nurses as well as local health au- 
thorities are volunteering their services. 


Will all participating children be volunteers? 
Yes. Only school children in the designated 
grades whose parents request they be included 
will take part. 

How will parents of eligible children request par- 

ticipation? 

Request forms will be sent to parents or 
guardians of all boys and girls in the first, 
second and third grades in the selected com- 
munities. These forms must be signed and 
returned to the school. 

How will we know if the trial vaccine has protected 

the children? 

When all the trials have been completed, scien- 
tific teams set up to evaluate results will make 
a full report. Until this study is completed, 
no one can know. 

How long will this vaccine be effective? 

This is one of the things the mass tests will 
find out. 

Will volunteer workers be needed for the vaccine 

trials? 

Yes, probably in great numbers, as determined 
by local health officials. 

What will the volunteers do? 

All the non-medical tasks connected with the 
program. Specific tasks will vary, according 
to local needs. 


New Books 


(Continued from Page 66) 


the skunk is not a bad animal when one gets to know 


him. 
So this very interesting treatise continues, discuss- 


ing wolves, dogs, cats, lions, flying squirrels, prairie 
dogs, rats, waltzing mice, whales and gorillas. The 
final section of 52 pages summarizes a series of beliefs 
about mammals: seeing in the dark, prophesying the 
weather, selecting remedies and treatments for various 
diseases, feigning injury, talking to humans or to each 
other, and following their leaders. 


This is a very intriguing book which is interesting 


to read. It will serve as a basis of additional tall tales. 


James C. Munch, Ph.D. 
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With 14 branch offices 

and warehouses, Cenco 

provides prompt service 
and shipment. 


CenCO 


The most complete line of 
scientific instruments and lab- 
cratory supplies in the world 


CENCO 
REPLICA GRATINGS 


developed and manufactured by Cenco 


Made after the process developed by Dr. R. James Wallace .. . faithful replicas of 
Rowland, Michelson and Carnegie Institute originals. Carefully selected for quality 
and tested on a precision spectrometer for definition and sharpness. 


Casts are in the form of especially processed collodian films. Mounted on best grade 
optical glass for the transmission gratings, and upon aluminized surfaces for both 
plane reflection and concave reflection gratings. 


Catalog Size of Ruled Lines per Inch Grade A Grade C 
Number Surface, mm in Original Each Each 

86710 20 x 25 7500 $11.25 $7.00 
86720 20 x 25 10000 11.25 7.00 
86735 20 x 25 15000 11.25 7.00 
86745 20 x 25 25000 11.25 7.00 


Write for circular No. 1220 


CENTRAL SCIENTIFIC COMPANY 


1700 IRVING PARK ROAD e CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 
624 EAST FOURTH STREET © TULSA 3,OKLAHOMA 
2215 McKINNEY AVENUE @ HOUSTON 3,TEXAS 
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DUQUESNE 
UNIVERSITY 


PITTSBURGH 


THE GRADUATE SCHOOL @ THE SCHOOL 
OF LAW @ THE COLLEGE OF LIBERAL 
ARTS AND SCIENCES @ THE SCHOOL OF 
EDUCATION @® THE SCHOOL OF PHAR 
MACY @ THE SCHOOL OF BUSINESS 
ADMINISTRATION @ THE SCHOOL OF 
MUSIC @ THE SCHOOL OF NURSING 


Catalog Upon Request 
Address the Registrar 


Pittsburgh's Skyline University 


